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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA

Kypca xumuud B 10-11kiaccax B paMKax PerHoHaJbLHOr0 NpPOEKTa
«Touka pocra» 1.Ilnanupyembie pe3yabTaTbl OCBOEHHS Y4eOHOIO
npeaMera « XUMHU»:

1.1 JInuHOCTHEIE.

OpHUEHTAIMS 00YJaIONTUXCS HA TOCTHYKEHUE JTMIHOTO CUYACThsI, PEATU3aIUI0 TTO3UTHBHBIX
JKU3HEHHBIX TEPCIIEKTHB, MHUITMATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTH M CITOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEICTICHUIO, CTIOCOOHOCTh CTaBUThH IIEIM M CTPOUTH >KU3HEHHBIE
IJIaHBI, * TOTOBHOCTh M CIIOCOOHOCTH 00ecreuuTh cebe U CBOMM OJHM3KUM JOCTOWHYIO
JKA3HBb B IIPOIIECCE CAMOCTOATEIHHOM, TBOPUYECKON U OTBETCTBEHHOM ESATEIHLHOCTH;
TOTOBHOCTh M CIOCOOHOCTH OOYyYaromuxcss K OTCTAMBAHHUIO JIMYHOTO JIOCTOWHCTBA,
COOCTBEHHOTO MHEHHs, TOTOBHOCTb M CIIOCOOHOCTH BBIpAa0aThIBaTh COOCTBEHHYIO
MO3UIMIO [0 OTHOIIEGHUIO K OOIIECTBEHHO NOJUTHUYECKHM COOBITHUSM MPOIUIOTO U
HACTOSAIIETO HA OCHOBE OCO3HAHUS U OCMBICICHHUS WCTOPUH, AYXOBHBIX IICHHOCTEH U
JOCTH>KCHUH HAllleW CTpaHbI;

TOTOBHOCTh M CITOCOOHOCTh OOYYArOIIMXCS K CaMOPa3BUTHIO M CaMOBOCIIUTAHUIO B
COOTBETCTBHU C OOIICYETIOBEYECKUMH IIEHHOCTAMH H HJeajaMu TPaKJaHCKOTO
obmecTBa, MOTPEOHOCTH B (pr3nUecKOM

CaMOCOBCPUHICHCTBOBAHUU, 3aHATUAX CHOpTI/IBHO-OSIIOpOBHTCHLHOﬁ ACATCIIBHOCTBIO,

NPUHATHE W peajm3alus [EeHHOCTeH 3I0poBoro M 0Oe3omacHOro oOpas3a JKW3HH,
OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (PHU3HYECKOMY
u

MICUXOJIOTHYECKOMY 3/I0POBbIO;

HETPUSATHE BPEIHBIX MIPUBBIUCK: KYPEHHUS, YIIOTPEOICHUS alTKOT0JIsI, HAPKOTHKOB.
poccuiickasi UACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCUICKON WIACHTUYHOCTH B
MOJIUKYJIBTYPHOM COIMYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-KYIBTYPHOU OOITHOCTH
poccuiickoro Hapoga u cyabOe Poccun, maTpuOTH3M, TOTOBHOCTH K CIIY>KEHHUIO
OreuecTBy, €ro 3alIUTE;

YBOKEHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHOM, TopaocTu 3a
CBOU Kpal, cBoro PosiMHy, mpoIuioe U HaCTosIee MHOTOHAIMOHAJIBHOTO Hapoaa Poccun,
YBKEHHUE K TOCYIapCTBEHHBIM CUMBOJIAM

(repO, ¢uiar, rumMH);

dbopMupoOBaHHE YBOXKEHHUS K PYCCKOMY S3bIKY KaK TOCYJapCTBEHHOMY SI3bIKY
Poccuiickoit ®epepanuu, ABISAIOMIEMYCS OCHOBOW POCCHUMCKOW HACHTUYHOCTH H
[JIaBHBIM (paKTOPOM HAIIMOHAIBHOI'O CAaMOOMPEICIICHNUS;

BOCIIUTAHUE YBAXCHHSI K KyJIbType, S3bIKaM, TPaguIUsIM U OObIYassM HApOJIOB,
npokuBaromux B Poccuiickont @enepanuu.

rPAKJIAHCTBEHHOCTh, TpaXkKIaHCKas IMO3MUIMS AKTHUBHOTO W OTBETCTBEHHOI'O 4YJI€Ha
poccuiickoro o0I11ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TpaBa M 00S3aHHOCTH,
YBAXKAIOIIETO0 3aKOH M NPaBOMOPSAIOK, OCO3HAHHO IPUHUMAIOIIETO TPAJAUIMOHHBIE
HaI[MOHAJIbHbIE U 00IlleYeIOBEYeCKHEe T'YMaHUCTUYECKHE U JEeMOKPAaTUYECKHE LIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HH;



IpU3HAHHE HE OTYY)KJIaeMOCTH OCHOBHBIX TMpaB M CBOOOJ 4YeloBEKa, KOTOpbIE
INPUHAJIEKAT KaKIOMY OT POXKIEHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX
npaB U cB0oOOj Oe3 HapylleHHs TpaB U CBOOOJ APYTHUX JIUI, TOTOBHOCTh OTCTaWBaTh
cOOCTBEHHBIC TpaBa W CBOOOJIBI YEJOBEKAa W TpaKJaHWHA COTJIACHO OOIICTPU3HAHHBIM
IOPUHLKAIIAM U HOpPMaM MEXIYHapOoAHOro MpaBa U B COOTBETCTBHM ¢ KoHcCTUTyImein
Poccuiickoit deneparuu, mpaBoBas U MOJIUTUYECKAS TPAMOTHOCTB;

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U
OOIIECTBEHHON MPAKTHKH, OCHOBAHHOE HA JHANIOTe KYJIBTYP, a TAKKe PA3IHYHBIX GopM
OOIIECTBEHHOT'O CO3HAHMsI, OCO3HAHKE CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;
MHTEpUOPU3AIMS [IEHHOCTEH EeMOKpPAaTHUH U COIMAIBHON CONMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOUICHH B IPYyIIIe WK COLMAIbHONU OpraHU3alii;
TOTOBHOCTh OOYYaIOUIMXCS K KOHCTPYKTHBHOMY YYacTHIO B MPHHATUU pPELICHUH,
3aTparMBalOMX MX I[IpaBa W MHTEPEChl, B TOM UYHUCIE B pa3IM4YHBIX (QopMax
OOIIIECTBEHHOM  CaMOOpraHM3allid, CaMOYIPABJICHUS, OOILIECTBEHHO  3HAYMMOM
JACATCIIbHOCTH,

MPUBEPKEHHOCTh UAESIM UHTEPHAIIMOHAIN3MA, IPY>KObI, paBEHCTBA, B3aUMOIIOMOILIN

HapO/JIOB;

BOCIIUTAHHE YBaXXKUTEIHHOTO OTHOIICHHS K HAIIMOHAJIHHOMY JOCTOMHCTBY JIIOJICH, WX
YyBCTBaM, PEITUTHO3HBIM YOCIKICHUSIM;

T'OTOBHOCTbH 06yqafoumxc;1 MNPOTUBOCTOATH HACOJOTHU SBKCTpEMHU3MA, HAIlMOHAJIU3Ma,
KceHOo(hoOUHr; KOPPYNIHK;, TUCKPUMHUHAIIMKA O COIMAIIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM ITPU3HAKAM U APYTUM HCTATUBHBIM COHWAJIBHBIM SIBJICHUSIM
HPaBCTBEHHOE CO3HAHME W TIOBEJCHHE HA OCHOBE YCBOCHHS OOIICUEIIOBEUCCKUX
IICHHOCTEH, TOJICPAHTHOTO CO3HAHUS U MOBEJICHUS B IMOJUKYJIETYPHOM MHUPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTH JUAJIOT C IPYTMMH JIIOABMH, JOCTUTaTh B HEM B3aUMOIIOHMMAaHUS,
HAXOJUTh OOIIUE [IETH U COTPYTHHYATH TSI UX TOCTHKEHUS;

IMPUHATHUC TYMaHHUCTHUYCCKUX LIGHHOCTCP'I, OCO3HAHHOC, YBAKUTCIIBHOC u
T00pOXKeNaTeTbHOE OTHOIICHUE K JPYTOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHUIO;
CIOCOOHOCTH K COTIEPEIKUBAHHIO ¥ (POPMHUPOBAHUE TIO3UTUBHOTO OTHOIICHHS K JIFOJISIM, B
TOM 4YHCIE K JIM[[AM C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3I0POBbS M HHBAJHIAM;
OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (H3HUYECKOMY W
MICHXOJIOTHYECKOMY 3I0POBBIO APYTHX JIFOJIEH, YMEHHE OKa3bIBaTh MIEPBYIO TOMOIII;
dbopMupOBaHHE BBIPAKCHHON B TIOBEICHUM HPABCTBEHHOW IIO3WIIMHA, B TOM YHCIE
CHOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY JA00pa, HPAaBCTBEHHOTO CO3HAHMS U MOBEICHHS
Ha OCHOBE YCBOCHHsS OOIIEYEIOBEUECKUX LEHHOCTEH M HPABCTBEHHBIX UYBCTB (UECTH,
JIOJITa, CIIPABETMBOCTH, MIJIOCEPIUS U IPYKEITIO0Us);

pa3BUTHE KOMIICTCHIIMH COTPYAHMYECTBA CO CBEPCTHHKAMH, JCTBMH MIIAJIIICTO
BO3pacTa, B3POCIBIMH B O00pa30BaTENbHOM,  OOIIECTBEHHO  IOJIE3HOM,  y4eOHO-
UCCIICIOBATEIILCKOW, MPOEKTHOW M APYTHX BHUJIAX JCSITEIHHOCTH.

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YypPOBHIO Pa3BUTUS  HAYKH,
S3HAYUMOCTU HAyYKH, TI'OTOBHOCTH K HAYYHO-TCXHUYCCKOMY TBOPYCCTBY, BJIAACHUC

JOCTOBEPHON HH(OpMaIeid O MepefoBBIX TOCTHXKCHUSX U OTKPBITHAX MHUPOBOM U



OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U
00111eCTBA;

. TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCJIE CaMOOOpa3oBaHHUIO, Ha
NPOTSDKEHUHM BCEW JKU3HHM; CO3HATENBHOE OTHOIICHHE K HEMpPEPHIBHOMY OOpa30BaHHIO
KaK yCJIOBHIO YCIICIIHOM MPO(hecCHOHAIBHON U O0IIECTBEHHOM eI TeIbHOCTH;

. 9KOJIOTHYECKas KyJIbTypa, OepekHOE OTHOLLIEHHS K POJHOU 3eMile, IPUPOIHBIM

6orarctBam Poccun u mupa;

. IIOHUMaHME BIIHMSHUS COLIMATIbHO-PKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOAHOM
U COLIMAIIbHOM Cpe/ibl, OTBETCTBEHHOCTb 33 COCTOSIHUE MPUPOIHBIX PECYPCOB;

. YMEHMSI U HaBBIKM Pa3yMHOro IPHUPOAOIOJIB30BaHUs, HETEPIUMOE OTHOLIEHHE K
JeUCTBUAM, IPUHOCSIINM BPe]] 3KOJIOTHH; TPUOOPETEHUE OMBbITA KOOI 0-HAIIPABICHHON
JESTENILHOCTH;

. JCTETUYECKOE OTHOLIEHUS K MHPY, TOTOBHOCTb K JCTETHYECKOMY OOYCTpOMCTBY
COOCTBEHHOTO OBbITa.

1.2 MeTanpeameTHble.

MertamnpeaMeTHble  pe3ylbTaThl  OCBOCHHMsSI ~ OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMBbI

OpEICTaBICHbl TpeMsl TpYyNIaMH YHHBepCcaJlbHBIX y4deOHbIX aedctBuit (Y'Y /). 1.2.1

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBHS BbINyCKHMK HAYy4YHTCH:

. CaMOCTOSITEJIbHO ONPEENATh LENU, 3aJaBaTh NapaMeTpbl U KPUTEPUH, MO KOTOPHIM
MOYKHO OIIPENENINUT, YTO 1I€Ib TOCTUTHYTA,

. OLICHUBATh BO3MOKHBIE NIOCIEACTBHS JOCTH)KEHHS TIOCTABIECHHON 1IEJIN B AESTEIbHOCTH,
COOCTBEHHOM KM3HU M KU3HU OKPYXAIOIIUX JIIOJCH, OCHOBBIBASCH HA COOOPaXKEHUAX
3TUKHU U MOpaJIu;

. CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJa4M B 00Opa30BATEIBHON ACATEIHHOCTH H
AKHU3HEHHBIX CUTYalUsX;

. OIICHUBATh PECypChl, B TOM YHCIE BpeMsi U Jpyrue HeMaTepuaibHbIE PECYPCHI,
HEOOXOUMBIC JJIs1 JOCTUKECHHS TIOCTABJICHHOH 1IETH;

. BBIOMpPATh TYTh JOCTIKCHHS II€JIH, IUIAHUPOBATh pEIICHHE ITOCTAaBJICHHBIX 3ajad,
ONITUMU3UPYSI MaTEepUATbHBIC U HEMaTepUAIbHBIC 3aTPATHI;

. OpPraHU30BBIBaTh J()DPEKTUBHBIA TOUCK PECypCoOB, HEOOXOIUMBIX I JOCTHIKEHUS
[OCTABIIEHHO - ney; COTOCTABJIATh TOJYYCHHBIM pe3yabTaT JEATEIBHOCTH C

IIOCTaBJICHHOW 3apaHee LEIIbIO.

1.2.2 Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC YUeOHbIe JeHCTBUSI BhIMyCKHHK

HAYYMTCH:

. UCKaTh U HAXOJUTH 0000IIEHHBIE CIIOCOOBI PEIISHUs 3a/1a4, B TOM YHCIIE, OCYIIECTBIATh
pa3BepHYTHIII MH(POPMAIIMOHHBIN MMOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE (y4eOHBIC U
MO3HABATEJIbHBIC) 3a]1a4H;

. KPUTUYECKH OIICHWBaTh W WHTEPNPETHPOBATh HH(POpPMAIUIO C PpPa3HBIX IO3HIIHH,
pacro3HaBaTh U (UKCUPOBATH MPOTUBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

. HCIIOJIb30BaTh PA3JIMYHBIE MOJEIIBHO-CXEMAaTUYECKUE CPEACTBAa MJisi MpPE/ICTaBICHUS
CYLIECTBEHHBIX CBSI3€M W OTHOILIEHUM, a TaKXe MPOTUBOPEUYU, BBIIBICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;



HaXOJHUTh U NMPUBOJAUTH KPUTHUUECKHE apryMEHThl B OTHOILIEHUU ACHCTBUMA U CYKIEHUI
JPYTOro; CIOKOMHO U pa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEUYaHHSIM B OTHOIICHUU
COOCTBEHHOTO CY)KJIEHUsI, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJUTH 32 PaMKH y4eOHOro MpeiMeTa M OCYIIECTBIIATH LIEJICHANPABICHHBIM MOMCK
BO3MOXKHOCTEH ISl IUPOKOTO MIEPEHOCa CPEJICTB U CIIOCOOOB JCHCTBUS;

BBICTpauBaTh MHAUBHUIYaJIbHYIO 00pa30BaTENbHYIO TPAEKTOPUIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYCHHUS;

MEHATh M YAEPKUBATh pa3Hbl€ MMO3UIMHU B TMO3HABaTEIbHOW pAesrenbHOCTH. 1.2.3
KoMMyHHKaTHBHBIE YHHBepPcATbHbIE YueOHbI€ TelicTBUSI BBIMYyCKHUK HAYYHTCS:
OCYIIECTBIISITh JEJOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU
(kak BHYTpH OOpa30oBaTeIbHON OpraHW3allid, TaK W 3a €€ Mpeaenamu), MmoaOupaTth
NapTHEPOB JJIsl JIEJIOBOM KOMMYHHUKAIIMM HCXOJAS M3 COOOpa)KeHHIl pe3ylIbTaTUBHOCTHU
B3aUMOJICUCTBUS, a HE JINYHBIX CUMITATHH;

IpU OCYIIECTBICHUH TPYINIOBOH pabOThl OBITH Kak PYKOBOJUTENIEM, TaK M UJICHOM
KOMaH/bl B pPa3HbIX pOJIAX (T€HEpaTop UAEH, KPUTHK, UCIIOIHUTENb, BBICTYNAIOIIUN,
AKCIIEPT U T.1.);

KOOPAMHHUPOBATh U BBHINOJHATH PAOOTy B YCIOBUSAX PEATbHOTO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BCPHYTO, JIOTUYHO U TOYHO MH3JIAratb CBOKO TOUYKY 3pCHHUA C HUCIOJIb30BaAaHUCM
AJCKBATHBIX (YCTHLIX )41 HI/ICBMCHHBIX) SA3BIKOBBIX CPCIACTB;

pacno3HaBaTh KOH(JIMKTOI€HHbIE CHUTyallMM M MPEeAOoTBpaliaTh KOHQIHMKTBI 10 HUX
aKTHBHOM (Da3bl, BHICTpaWBaTh JICJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIMIO, H30eras
JMYHOCTHBIX OLEHOYHBIX CYKJICHUH.

1.3 IIpeameTHbIe.

1.3.1 IIpeameTHbie 10 kiacc.

Y4eHuk Ha 0230BOM YPOBHE HAYUHMTCH:

packpbeIBaTh Ha TpUMEpaX pOJb XUMUU B (OPMHPOBAHUM COBPEMEHHOW HAyYHOM
KapTHUHBI MUPA U B MPAKTHYECKOH IESITEIILHOCTH YEJIOBEKa,;

JEMOHCTPUPOBAaTh Ha IpUMEpax B3aUMOCBA3b MEXKIYy XUMHEH U JpPYyTUMHU
€CTCCTBCHHBIMHU HayKaMI/I;

pacKphIBaTh Ha MpUMEpPAX IMOJO0KEHUS TEOPUH XUMUUYECKOro cTpoenus A.M. bytneposa;
— OOBSCHATH MPUIMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUN 00 WX
COCTaBe M CTPOCHUHU;

IIPUMEHATH NPAaBUJIa CUCTEMATUYECKON MEKIYHApOJHOM HOMEHKJIATYphl KaK CPEICTBa
paS.HI/I‘-IeHI/IH 148 I/II[GHTI/I(I)I/IKaI_H/II/I BCIICCTB I10 UX COCTaBy 148 CTpOGHI/IIO;

COCTABJISITh MOJICKYJSIDHBICE M CTPYKTYpHBIE (DOPMYJIBI OpPraHWYECKHX BEIIECTB Kak
HOCHUTENEeH MHPOPMAIMK O CTPOSHUM BEIECTBA, €r0 CBOMCTBAX M NMPUHAIC)KHOCTH K
OTIpEICTICHHOMY KJIACCY COCTUHCHHUIA;

XapaKTepU30BaTh OPTaHMYECKUE BEIIECTBA IO COCTaBY, CTPOCHHUIO W CBOWMCTBAM,
YCTaHaBJII/IBaTI: HpI/I‘II/IHHO-CJIe,Z[CTBGHHLIe CBs3H MG)KI[y JaHHbBIMU XapaKTepI/ICTI/IKaMI/I
BEILECTBA; — IIPUBOJUTH IPUMEPBLI XMMUYECKUX PEAKLUN, PACKPBIBAIOIIUX XapaKTEPHBIC
CBOfICTBa THUITNYHBIX HpeI[CTaBHTeHCﬁ KJIaCCOB OpI‘aHI/I‘-IeCKI/IX BCIICCTB C IICJIBIHO HUX

uaeHTU(GUKAIHT 1 00BICHEHUS 001aCTH IPUMEHEHUS;



IPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUSI XMMUYECKUX PEaKIMii HA OCHOBE 3HAHUH O
THUIIaX XMMHUYECKON CBSA3M B MOJICKYJIaX PEareHTOB M MX PEAKIIMOHHOW CIIOCOOHOCTH;
UCTIONIB30BAaTh 3HAHHUS O COCTAaBE, CTPOCHHMHM M XMMHUYECKHUX CBOMCTBaX BEIIECTB JUISA
0€301macHOro MPUMEHEHNUS B IPAKTUUECKOH JIESTENbHOCTH;

NPUBOIUTH NMPUMEPHI MPAKTHUYECKOTO MCIIOIb30BaHUs MPOAYKTOB MEpepadoTKH HEPTH U
IOPUPOIHOTO Tra3a, BHICOKOMOJICKYISAPHBIX COCIUHEHUH (IMOJMITUIIEHA, CUHTETUUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH OTBITHI IO PACIO3HABAHWIO OPTaHWYECKUX BEIIECTB: TNIHIEPHHA, YKCYCHOM
KUCIIOTBI, HEMPEACTbHBIX JKUPOB, TIIOKO3bI, Kpaxmaia, OEIKOB — B COCTaBE IHUINEBBIX
HPOIYKTOB U KOCMETHYECKUX CPE/ICTB;

BJIAJICTh NPAaBWIAMU U NMPHEMaMHU 0e30MacHON paboThl ¢ XMMHUYECKHMMH BEIECTBAMU H
71a00paTOpPHBIM 000PYIOBaHUEM;

IPOBOJNTH PacyeThl Ha HAXOXKICHHE MOJIEKYIISIPHON (OPMYJIIBI YIIIEBOAOPOIA 110

MNpoaAyKTaM CropaHuss v 1mo c€ro OTHOCHUTEIBbHOM IIOTHOCTH U MaCCOBBIM JOJIIM 3JIEMCHTOB,

BXOAIIUX B €ro COCTaB; — BJIAJACTD IpaBUJIaMU 0€301IacHOTO 06pameHH51 C CIKMMHU, TOPHOYNMU

U TOKCUYHBIMH BCUICCTBAMH, CPCIACTBAMU OBITOBOM XUMUU,

OCYILECTBIIATh MOMCK XMMHUYECKOH HH(pOpMAalMU 110 Ha3BaHUAM, HJEHTH(UKaTOopam,
CTPYKTYPHBIM (hOpMyJiaM BEILLECTB;

KPUTUYECKH  OICHMBAaTh W  HMHTEPIPETHPOBATh  XHMHUYECKYI0  HH(OpMALHIO,
CoJIepKalyIocs B COOOIICHUAX CPEICTB MaccoBOi mH(popMmaimu, pecypcax MHTepHera,
HAyYHOTIONYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LeJISAX BBISIBJICHUS OIIMOOYHBIX CYKACHUH U (popMUpOBaHHs COOCTBEHHOM MO3UIIHNH;
NPEACTaBIATh MYTH PELICHUs INI0OalIbHBIX NPOOJIEM, CTOSIIMX MEpes 4eI0BEYECTBOM:
9KOJIOTUYECKUX, SHEPIe€TUUECKUX, CBIPBEBBIX, U POJIb XUMHUH B PELICHUN ITUX NPOOIIEM.

YdyeHuk Ha 6230BOM YPOBHe MOJYYHUT BO3MOKHOCTh HAYUYHThCS:

ULTIOCMPUPOBAMb HA NpUMepax CMAaHoGleHue U I80JI0YUI0 OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANAx ee pa3eumusl;

UCNONL306aMb  MEmMOoObl  HAYYHO20 NO3HAHUA NPU  GbINOJIHEHUU NPOEeKmos8 U
YuebHOUCCIe008amenbCKux 3a0a4 No U3YYEHUI0 CB0UCM8, CNnoco608 NOIVYeHUs U
PACNO3HABAHUSL OP2AHUYECKUX BeUieCms;

VCMAaHAIUBAMb 2eHEeMUUECKYI0 C85A3b MeHCOy KIACCAMU OpP2aHUYecKux eeujecme O
000CHOBAHUA NPUHYUNUATILHOU B03MONCHOCMU NONYYEHUS OP2AHUYECKUX COeOUHEHUL
3a0aHHO20 COCMABa u CMpoeHUsl;

VCMAaHanueams 83auMOCEA3U MeHcoy pakmamu u meopueti, NPUYUHOU U C1e0Cmeuem
npu ananuze npodIeMHbIX CUMYayuil U 0O0CHO8AHUU NPUHUMAEMBIX PeUleHUl Hd OCHO8e
XUMUYECKUX 3HAHULL.

1.3.2 IIpeameTHbie 11 kiacc.

Y4yenuk Ha 0230BOM YPOBHE HAYUYHUTCS:

packpbiBaTh Ha NpPUMEpPaX poOJb XUMUU B (OPMHPOBAHWU COBPEMEHHON HaydyHOU
KApTHUHBI MUPA U B IPAKTUYECKOM NEATEILHOCTU YEJIOBEKA;

JEMOHCTPUPOBaTb Ha IpPUMEpax B3aUMOCBSA3b MEXKAY XUMHEH U JApYrUMHU
€CTECTBCHHBIMU HAYKaMH;



- noHuMath ¢uzndeckuii cmbica [lepuogmueckoro 3akona JI.MI. MeHneneeBa um Ha ero
OCHOBE OOBSICHATH 3aBUCHUMOCTb CBOMCTB XMMHUYECKHUX 3JI€MEHTOB U 00pPa30BaHHBIX UMU
BEUIECTB OT 3JEKTPOHHOTO CTPOCHHUS AaTOMOB; — OOBACHATH MPUUYMHBI MHOTOOOpPA3us
BEIIIECTB Ha OCHOBE OOIIUX MPEICTABICHUH 00 UX COCTaBE M CTPOCHUH;

- MPUMEHATH MPaBUJIa CUCTEMATUUYECKOW MEXIYHApOJHON HOMEHKJIATYphl KaK CpelcTBa
pa3IUYeHUs U UACHTU(UKAIIMY BEIIECTB TI0 UX COCTaBY U CTPOCHHUIO;

- IIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHHUSI XUMUYECKUX pEaklUid Ha OCHOBE 3HAHWUN O
TUINAX XMMHUYECKON CBS3M B MOJIEKYJaX PearecHTOB U UX PEaKIHMOHHON CIOCOOHOCTH;
UCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOECHUM M XUMHUYECKHX CBOICTBaxX BEUIECTB IS
0€30MMacHOr0 NPUMEHEHUS B MPAKTHUYECKOM 1eATeNbHOCTH;

- BJIQJICTh TPAaBUJIAMHU U MpUEMaMH 0e30MacHON pabOThl C XMMHUYECKHUMH BEIIECTBAMU U
71a00paTOpPHBIM 000PYIOBaHUEM;

- YCTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakliu U CMEILEHUsI XUMHUYECKOTO
paBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C IIEJIBIO ONPEAENCHUS ONTHUMAJIbHBIX YCIOBUMN
MPOTEKAHUS XUMHUECKUX TPOIIECCOB;

- MPUBOAUTH MPUMEPHI THIPOJIN3a COJIEH B TOBCEIHEBHOM KU3HU YEIOBEKA;

- NPUBOJIUTH TPUMEPHl OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX pEaKIuil B  MPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEACATEIIbHOCTH OPraHU3MOB;

- NPUBOJUTH TPUMEPhl XHUMHUYECKUX PEAKIUi, PACKPHIBAIOIINX OOIIMEe XUMHUYECKUE
CBOMCTBA MPOCTHIX BELIECTB — METAIJIOB U HEMETAJLIIOB;

- BJIQJIETh MpaBWJIaMU O€30MAaCHOTO OOpalleHUs! C €IKUMH, TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBON XHMHUU;

- OCYIIECTBIISATh TOWUCK XMMHUYECKON HH(OpMammu TO Ha3BaHUSAM, HICHTU(PUKATOPAM,
CTPYKTYpPHBIM (pOpMyJIaM BEIECTB;

- KPpUTHYECKH  OLIEHMBAaTh W  HMHTEPHPETUPOBATH  XUMHUYECKYI0  HH(OpPMALHIO,
CoJIeprKallylocsl B COOOIIEHUSIX CPEACTB MAaccoBOM MH(popMaImu, pecypcax MHTepHera,
HAyYHOTIONYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B
LEJISIX BBISIBJICHUS OMIMOOYHBIX CYXACHUN U (HOPMUPOBAHHSI COOCTBEHHOM MO3HIINH;

- NPEJICTABISTh MYTH PEHICHUsS TI00aTbHBIX MPOOJIEM, CTOSIIUX TEPEe]] YeTOBEUECTBOM:
IKOJIOTHYECKUX, SHEPTETHUECKHX, CHIPHEBBIX, U POJIh XUMUHU B PEUICHUH 3TUX MPOOIIEM.

- Ydenuk Ha 02a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

- 00vACHAMb NPUPOOY U CHOCOObI  00PA308AHUS XUMUUECKOU C6A3U. KOBANEHMHOL
(NONAPHOU, HENONIAAPHOLL), UOHHOU, MEMANLIUYECKOU, B00OPOOHOU — C Yelblo ONpedeleHUs
XUMUYECKOU aKMUBHOCTU EUjeCmE;

- YCMAaHABIUBAMb 83AUMOCEA3U MeHCOy akmamu u meopuetl, NPULUHOU U Cle0CmEuem
npu ananuze npooIeMHbIX CUMyayuil U 0O0CHO8AHUU NPUHUMAEMBIX PeUleHUl Hd OCHO8e
XUMUYECKUX 3HAHULL.

2. Conepxxanmne yueOHOro npeamMera

ba3oBblii ypoBeHb

OCHOBBI OPraHNYeCcKOl XUMHUHU

[losiBneHne W pa3BUTHME OPraHUYECKONM XUMHHM Kak Hayku. [IpeameT opraHm4eckoll XUMUH.

MecTo u 3HaUeHHE OpraHMYeCcKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.



XHWMHYECKOE CTPOCHUE KaK TMOpSJOK COEIMHEHHMS aTOMOB B MOJEKYJIE COINIACHO UX
BAJICHTHOCTH. (OCHOBHBIE TMOJOKEHHUS TEOPUM XHMHYECKOTO CTPOEHUS OPraHWYeCKHX
coequHeHnnit A.M. byrtnepoBa. YriaepoaHblii CKeJIET OpPraHM4ecKod MoJieKysbl. KpaTHOCTb
XUMUYECKON CBSI3U. 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOEHUS MOJEKYII.
N3omepus u m3omepsl. [lonstue o ¢yHKIMOHANBHOW Tpymnme. [IpuHimnel kmaccudukanum
OPTraHUYECKUX COCTUHEHUH.

Cucrematndeckas: MEXIyHApOJIHAs HOMEHKJIATypa H TPUHIUIBI 0Opa30BaHUsS Ha3BaHHIA
OPraHUYECKUX COCIUHEHUM.

Ankanbl. Cmpoenue Mmonexkynivl memanda. 1'OMOJOTHYECKHMUA PSAJ  alKaHOB. ['OMOJIOTH.
Homenknarypa. M3omepust yriiepoaHoro ckesnera. 3aKOHOMEPHOCTH HW3MEHEHHUS (PU3NYECKHX
CBOMCTB. XHWMHUYECKHE CBOWCTBAa (Ha MpUMepe MeTaHa M DJTaHA): PEaKIHH 3aMEIICHUS
(raoreHUpoBaHUE), NETHIPUPOBAHUS KaK CIOCOOBI TMOJYyYEHUS BAKHEHIIMX COEAMHEHUN B
OpraHMYEeCKOM CHHTe3e. ['opeHue MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHMKOB TEIUIA B
MPOMBINIUIEHHOCTH W ObITy. HaxokneHue B mpupofe ¥ NpUMEHEHUE ajkaHoB. [lowamue o
YUKTIOATIKAHAX.

Ankenbl. Cmpoenue monexkynvl smunena. I'omonormdeckuil psa ankeHoB. HomeHxiartypa.
H3oMepus yriepogHoOro Ckejaera M IOJOKEHUS KPAaTHOM CBA3M B MOJIEKYJe. XHUMHUYECKUE
CBOICTBa (Ha MpPUMEpPE STUICHA): PEaKIuu MPUCOSANMHECHUS (TAIOTCHUPOBAHUE, cUOPUPOBAHLLe,
TUAPATAIVS, 2UOPO2ANI02eHUPO8akLe) KaK CIoco0 moydeHus: (PyHKIMOHAIBHBIX MPOW3BOIHBIX
yIIeBOJOpOAOB, ropeHus. [loammepuszanus STUIEHA KaK OCHOBHOE HAMpaBICHHUE €ro
ucrnosb3oBanud. [TonudTUIIEH KaK KPYMHOTOHHAXKHBIN MPOYKT XUMHUUECKOTO MPOU3BO/ICTBA.
[Ipumenenue sTuIeHA.

Ankanuensl U kKaydyku. [loHstne 00 anmkagueHax Kak YIJIEBOAOPOJAX C JIBYMS JBOWHBIMHU
cBs3simu. [lonmumepusanus nquBuHWIA (OyTaaueHa-1,3) kak crocod MONy4eHUsS] CHHTETHYIECKOTO
Kaydyka. HarypanbHbli M CHHTETHMYECKHMH Kaydyku. Bynkanusanusa xkaydyka. Pesuna.
[IpuMeHeHue KaydyKa U PE3HHBI.

Ankunbl. Cmpoenue monexynvt ayemunena. I'omonornueckui psj ankuHoB. HomeHknatypa.
N3omepust yriepogHoro ckejgeTa W IOJIOKEHUS KPAaTHOM CBSA3M B MOJIEKyJe. XHUMHYECKUE
CBOWCTBa (Ha TIpUMEpe aleTWJIEHA): pEaKkIuu MPUCOCAWHECHHS  (TaJIOreHUPOBAHHME,
euopuposanue, TUApPATALUS, 2UOPO2ANO2eHUPOBaHUe) KaK CIoco0 MOMy4deHHsS IOJMMEpPOB U
JpPYruX TMOJE3HbIX MPOAYKTOB. ['OpeHHe aleTuieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYPHOIO
IJIaMEHU IS CBApKHU U PEe3KHU METAJIOB. [I[puMeHeHue aneTuieHa.

Apenbl. beH30on kak mnpencTaBUTENb apOMAaTHUYECKUX YIIIEBOAOPOAOB. Cmpoenue Moaexyivl
Oenzona. XUMHUYECKUE CBOMCTBA: pEAaKIUU 3aMelleHHs (TaJoreHUpOBaHUE) Kak Ccrocod
MOJIYYeHUS] XUMHUYECKUX CPEJCTB 3alllUThl PACTCHUM, MpUCOeAUHEHUs (TUIPUPOBAHHE) Kak
JI0Ka3aTeIbCTBO HEMPEIEIBHOTrO Xapakrepa Oensona. Peakuust ropenus. [Ipumenenue 6eH3omna.
Cruptel. Knaccudukamus, HOMEHKIATypa, H30MepUs CHOHPTOB. METaHOT W OSTaHON Kak
MPEACTABUTENHN MPENEIbHBIX OAHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOMCTBA (HAa MpuUMepe
METaHOJa M DTAHOJNA): B3aMMOJCHCTBHE C HATPUEM KaK CIOCOO YCTAaHOBJICHHS HaIH4Us
TUIPOKCOTPYIIIBI, PEAKIUs C TaJOreHOBOAOPOJAMHU KakK CIIOCOO0 TOMY4YEHHUsS PAacTBOPUTENCH,
JNETUapaTanns KaK CIoco0 MOJy4deHHs] STWIICHA. Peakius TOpeHHs: CIUPTHl KaK TOILTUBO.
[Ipumenenne MeraHosa W 3TaHona. PU3HOJOTMYECKOE [ECWCTBUE METAaHOJAa M 3TaHOJA Ha

OpraHu3M  YCJIOBCKaA. OTHICHIJIMKONL M T JIMICPUH KaK NOpPCACTABHUTCIN IMPCACIbHBIX



MHOI'OATOMHBIX CITUPTOB. KauectBenHnas pCaKknusgd Ha MHOIOaTOMHBIC CIIMPTBI U €€ IPUMCHCHUC

AJid paCliO3HaBaHUsA INIUICPHUHA B COCTAaBC KOCMCTUYCCKUX CPCACTB.

[TpakTHyeckoe NpUMeHEHUE ITUIICHTIIMKOJISA U TIIMIEPUHA.

®enon. CrpoeHue MoieKynbl (eHona. B3aumuoe enusunue amomos 6 Molekyie @eHoua.
Xumuueckue ceoticmea. g3aumooeticmsue ¢ Hampuem, UOPOKCUOOM HAMPUs, OPOMOM.
[Ipumenenue denomna.

Anpperuapl. Merananb (popMmanblIerui) W JTaHamb (AlETANbIETHI) KaK MpPEACTaBUTEIU
NpeIenbHBIX aJbJAeTHA0B. KadecTBEHHbIE pEakIMu Ha KapOOHWIBHYIO Tpymmy (peaxius
«cepedpsiHOTO 3epKanay, B3aumonelcTBue ¢ ruapokcunoM meau (II) u ux mpumeHeHuwe aJis
OoOHapyXeHHsI TPEJEITbHBIX AallbJETHI0B B IMPOMBIIUIICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaeruioB. [Ilpumenenue Gpopmanbaernia u aneraibIaeruia.

KapOoHoBBIE KHMCIOTBI. YKCYCHasi KHUCJIOTa KaK MPEICTaBUTENb IMpeleibHBbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE YKCYCHOM KHCJIOTBHI): PEAKIUU C
MeTaJlJIaMl, OCHOBHBIMH OKCHJAMH, OCHOBAaHUSIMU U COJSIMU KaK MOJTBEP>KICHHE CXOJCTBA C
HEOpPraHMYeCKUMHU KHcioTamu. Peakius sTepudukanmu Kak crnoco0 MOJy4EeHHUs CIOXKHBIX
a¢upos. [Ipumenenune ykcycHoil kuciotel. [IpencraBienue o BbICIINX KapOOHOBBIX KHUCIOTaX.
Crnoxuble 3¢upsl u xupbl. CrnoxkHble 3QUpbl KaK HTPOAYKTHI B3aUMOAECUCTBUS KapOOHOBBIX
KHCIIOT cO crnupTamu. [IpuMmeHeHue CIOoKHBIX HGUPOB B TNHIIEBOM H mMaphroMepHOH
MPOMBINIIEHHOCTH. JKHUpBI KaK CIO0XHBIE d(QUPHI TIUIEpUHA U BBICIINX KapOOHOBBIX KHUCIOT.
PacTutenbHble W JKUBOTHBIE JKUPBI, UX COCTaB. Pacrmo3HaBaHHMe pacTHTENbHBIX »XUPOB Ha
OCHOBAaHMHU HX HempenenbHOro xapakrtepa. [IpumeHenue xupoB. ['Maponu3 WM OMbUICHHE
KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJTYYeHHs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. Mbu1d
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoIoIIHe CBOICTBA MbLIa.

VYraeBoasl. Knaccudukarnus yrieBonoB. HaxoxaeHue yriaeBoJoB B mpupoje. lroko3a Kak
anpaerunocnupt. bpoxenue rimoko3sl. Caxaposa. [ uopoaus caxaposwi. Kpaxman u nemnonosa
KaK OMOJIOTHYECKHE MOJUMEPhl. XMMUYECKHE CBONCTBA Kpaxmalla M IEJUTION03bI (THAPOIU3,
KaueCTBEHHAs peaklus ¢ HOJ0M Ha KpaxMaj M €€ MPUMEHEHHE sl OOHApYy>KEHUsI Kpaxmala B
npoAaykrax mnuTaHus). [IpumeHeHnwe wu Ouonoruyeckas poib yrieBojgoB. Iloustue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

Unentudukanuss OpraHUYECKUX COCIUHEHUN. [enemuueckas c643b MedcOy Kiaccamu
opeanuyeckux coeoureHutl. TUTIBI XUMHUYECKUX PEaKIMi B OpraHUYECKON XHUMUH.
AmvuHokuciaotrel u Oenku. CocTaB W HOMEHKIATypa. AMHHOKHCIOTHI Kak aM(oTepHbIe
opranunyeckue coeauHeHus. llentuanas cBsa3b. buonornueckoe 3HaueHHUE O-AMUHOKHUCIIOT.
OO6nacti NpUMEHEHUs aMUHOKHUCIIOT. benku kak mpupoaabie ouononuMepsl. COCTaB M CTPOCHUE
0enkoB. XUMHUECKUE CBOMCTBA OCJIKOB: TMApONN3, AeHaTypauus. OOHapykeHue OeNKOB Ipu
MOMOIIM KAauyeCTBEHHBIX (I[BETHBIX) peakmuil. [lpeBpamienuss OENKOB NHINM B OpraHU3ME.
Buonornueckue pyHkunu O6EIKOB.

TeopeTnueckne 0CHOBbI XUMHH

Crpoenune BemectBa. CoBpeMEHHass MOENb CTPOCHHS aTroMa. DJIEKTPOHHAs KOH(HTyparus
atoma. OcHogsHoe u 6030ydcoenHble cocmosinusi amomos. Kiaccupukanus XUMHUYECKHX
3JIEMEHTOB (8-, p-, d-amemenTsl). OCOOCHHOCTH CTPOCHHUS SHEPreTHYECKUX YPOBHEH aTOMOB
danementoB. [lepuoandaeckas cucrema xumuaeckux snemeHToB .M. MenneneeBa. ®uzndeckuit
cMmbica [lepuoamyeckoro 3akona /.M. MenneneeBa. IIpuunHbl U1 3aKOHOMEPHOCTH U3MEHEHHMS



CBOWCTB DJIEMEHTOB M HMX COCIMHEHUWWA MO TMEPUOJaM W TrpynmnaM. DJIEKTPOHHAs MpUpoaa
XUMUYECKOW CBS3U. OJEKTPOOTPHUIATEIIBHOCTh.  BHIB XUMHUYECKON CBSI3M (KOBAJICHTHAS,
MOHHAsl, METaJJIM4uecKasi, BOJOPOJIHAs) U MEXaHU3Mbl ee oOpazoBanusl. Kpucmaniuueckue u
amopguvle eewgecmea. Tunvl KpUCMAIIUYECKUX peuemox (amoMHas, MOAeKVIAPHAs, UOHHAA,
Memaniuyeckas). 3a8UcumMocms Qu3UYecKUx C80UCME eewecmed om Mmuna KpUCmauiiuyecKol
pewemku. IIpyaHBl MHOTOOOPA3Hsl BEIIECTB.

XUMHUYECKUE peakiuu. ['OoMOreHHble M TreTeporeHHbie peakuuu. CKOpPOCTh pPEaKluu, €€
3aBUCHUMOCTh OT Pa3NUYHBIX (DAKTOPOB: MPHUPOABI PEATUPYIONINX BEIISCTB, KOHIIEHTPAIUU
pearupymomux BEHIeCTB, TEMIEpPaTypbl, IUIOMIAJAX PEAKUUOHHONW TOBEPXHOCTH, HATUYHS
Karanu3atopa. Poip Kataan3aTopoB B MPHUPOJIE U TPOMBIIIICHHOM MPOu3BoACcTBE. OOpaTHMOCTh
peakiuii. XMMHUYeCKOE PaBHOBECHE M €ro CMEIICHHE IMOJ JEHCTBHEM pa3IM4YHBIX (HaKTOPOB
(KOHIIEHTpaIHsl PEeareHTOB WU MPOJYKTOB PEaKllUd, JAaBJICHUE, TEMIEparypa) A CO3JaHUsS
ONTUMAJIBHBIX YCIOBUI MIPOTEKAHU XUMUUYECKUX IPOLECCOB. Jucnepchvie cucmemvl. Ilonamue
o koanouoax (3onu, cenu). Mcmumnnvie pacmeopul. Peakium B pacTBOpax 3JEKTPOIUTOB. pH
pacTBopa Kak IOKa3zaTellb KHCJIOTHOCTH cpeabl. ['miaponu3 cojieid. 3HaueHHE TUIPOJU3a B
OMoNoruvecknx 0OMEHHBIX Mporieccax.OKUCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIIUU B MIPUPOJIE,
MIPOU3BOJICTBEHHBIX npoiieccax u JKU3HEACSITEIIbBHOCTH OpraHu3MOB.
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE CBOWCTBA MPOCTBHIX BEIIECTB — METAJIOB TJIaBHBIX U
noOOYHBIX MOATPYNN (MeIb, JKEJIe30) ¥ HEMETaJUIOB: BOJAOPOJa, KHCIOPOAa, TaloTeHOB, CEpHl,
azota, pocdopa, yrinepona, kpemausi. Koppos3usi MeTayuioB: BUIbI KOPPO3HH, CITOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UHU. DIeKMpou3 pacmeopos u pacnnasos. llpumenenue snekmponusa 6
NPOMbBIULTIEHHOCTNU.

XuMHuS 4 )KU3Hb

Hayunbie wmerompl mo3HaHUS B Xumud. Mcrounuku xumudeckod wuHpopmanuu. I[lomck
UHpOpMaLMU 0 Ha3BaHWSIM, HWICHTHU(UKATOpaM, CTPYKTYpHBIM (opmynam. MoaenupoBaHue
XUMHUYECKHX IPOLECCOB WM SBICHUM, XUMUYECKUU AHAIU3 U CUHMe3 KaK METOJbl HaydHOI'O
MO3HAHMUS.

Xumusg u 3p0poBbe. JlekapcTBa, (epMEeHTHI, BUTAMUHBI, TOPMOHBI, MHHEpaJbHbIE BOJBI.
[IpoGiiemsbl, cBsi3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX MpenapaToB. BpenHble MpUBBIYKUA U
dakTophl, pa3pylialiue 370pOBbe (KypeHHUe, YIOTpEOJICHHE AalIkorojisi, HApPKOMAHHUS).
PanmonansHoe mutanue. [uwesvie dobasku. OcHo8bl NUULEBOL XUMULL.

XuMHs B TIOBCEIHEBHOW J>KM3HU. Morome u 4vucTsmme cpencrBa. Cpedcmea 6OopvbObl ¢
ObIMOBLIMU  HACEKOMbIMU:  peneleHmol, uHcekmuyuosl. CpeiacTBa JTUYHOW THUTHMEHBl U
kocmeTHku. [IpaBuna 6ezomacHoi pabOThl ¢ €AKUMHU, TOPIOYMMHU U TOKCHUYHBIMH BEIIECTBAMU,
CpelcTBaMU OBITOBOM XUMUHU.

XUMHS U CeIbCKOEe XO03SHCTBO. MuHEpaIbHble U opranndeckue ynoopenus. CpelncTa 3amuThl
pacTeHun.

Xumug u sHepretuka. lIpupoiHble MCTOUYHMKH YII€BOAOPOJOB. [IpUpOaHBIE M TOMYTHBIN
He(TSHOM Ta3bl, WX cocTaB W wucnoib3oBanue. CoctaB HehTH W ee TmepepadoTka.
Hedrenponykrel. OxranoBoe umcino OeHzuHa. OXpaHa OKpyXKalIied cpeabl Ipu
He(dremepepabOTKE W TPAHCIOPTHUPOBKE HEPTENPOAYKTOB. AJBTEPHATHUBHBIE HCTOYHUKHU
SHEPIHH.



Xumus B crpoutenbeTBe. Llement. beron. [logbop onTuManbHBIX CTPOUTEIBHBIX MaTepUaiOB B
MPaKTUYECKON NeATEIbHOCTH YEI0BEKA.

XuMUAg U 3KOJOTrHsA. XHMHUYECKOE 3arpsA3HEHHUE OKPYKAKLIEH Cpelbl M €ro MOCIEICTBUS.
Oxpana rugpocdepsl, MouBbl, aTMOchepsl, GIopbl U (GayHbl OT XUMHYECKOTO 3arps3HEHHUS.
Cnucox KOHTPOJILHBIX padoT Mo TeMaM:

10 xnacc:
1. «Teopust XUMUYECKOTO CTPOCHHUSI OPTAHMYECKUX BEIIECTB. Y TJIIE€BOIOPOIbIY
2. «Kucnoponocozaepskaiiue opraHuuecKiue COSTMHEHHS. A30TCOEpKalIue OpPraHndeCKue

coequHenus» 11 kimacc:
1. «TeopeTnyeckre OCHOBBI XUMUM
2. «Heoprannueckas Xumus»
Cnucok NMPaKTH4YeCKuX pador:
10 kmacc:
I. [TonyueHue sTHIEHA U U3YYEHUE €TI0 CBOWCTB.
[TonydyeHune yKCyCHOM KUCTOThI U U3YYEHUE €€ CBOMCTB.
Pemienne skcniepruMeHTAIbHBIX 337]a4 HAa pAacliO3HAaBaHUE OPTraHMYECKUX BEIIECTB.
Pacno3naBanue miactmacc ¥ BOJIOKOH. 11 kiacc:
Wnentudukanys HEOPraHn4eCKUx CoeTMHEHHUMN.

Pemenne SKCIICPUMCHTAJIBHEBIX 3ajJia4d 110 TEME «MeTabe.

bl A i

Pemenue skcniepuMeHTaNIbHBIX 3a1a4 10 TeMe «Hemerautby.

3. TemaTuuyeckoe MIIaHNPOBaAHHUE

C YKa3aHUEM KOJHYECTBA YaC0B, 0OTBOJIUMBIX HA OCBOCHHE KaXKI0i TeMbl

10 KJIacc
Kon-Bo
No 4acoB Ha
paznena, | Ha3zpanue pasnena, Tembl| OCHOBHOE COAEpKaHUE MO TeMaM M3y4CHHC
TeMbI pasnena,
TEMBbI
L TeopeTn4eckne 0CHOBBI OPraHUYECKOH XMMMH. 3 gaca
1. Teopus xumuyeckoro | IIpeamer opraHnyeckod XumuM. Teopuss XHMHYECKOro | 3 yaca
CTpOCHHSA CTPOCHHUS OpraHnyecKux BeulecTB. COCTOSHUE AIEKTPOHOB
OPraHMYECKHX B aToMe. OJEKTPOHHas MPHUPOJa XWMHUYECKHX CBSI3eH B
COEIUHEHUH. HpHpoﬂa OPraHu4YCCKUX COCIUHCHUAX.
XUMHYECKUX CBSI3€H. Knaccudukarus opraHMuecKux CoeTMHEHUM.
1I. YriaeBoaopoasbl 10 yacos
2. [Ipenenbubie DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE alKaHOB. | 3 yaca
YIJIEBOAOPOIbI — 1 T'oMonorn W HW3OMEPHI AJIKaHOB. MeTaH-IpOoCTEeNIINIA
ATKAREL MpPEICTaBUTEINh AJIKAHOB.




3. Henpenenbhbie IToHsiTHe O HeNpeAeNbHBIX YIIEBOAOPOIAX. AJKEHBI: 3 gaca
YTJIEBOJIOPO/IBI (AJIKEHBI, CTpOECHHUE MOIJIEKYI, TOMOJIOTHS u
aNKajiCHBI M &TKMHBI) | y3omepus.Ilonydenue, cBOicTBa u IIPUMEHEHUE
ANKEHOB. AJIKaINEHBI.
ATUETHIIEH U €r0 TOMOJIOTH.
Ilpakmuueckan paoomalNel: Ilonyuenue Imunena u
usyuenue ezo ceoiicma.
4, Apensbl Benzon u ero romonoru. CpoticTBa O€H301a U €T0 1 gaca
(apomatuyeckue TOMOJIOTOB.
YTIIEBOIOPO/IBI)
5. [Ipupoausie [IpupoaHbIe MCTOYHHKH YTIIEBOIOPOIOB. 3 yaca
HCTOYHHUKHU u IlepepaboTka HedTH.
nepepaboTka Konmponvnana paooma Ne 1: Teopusa xumuueckozo
YHICBOAOPOIOB CHPOEHUA OP2ARUYECKUX COCOUHECHUI. Y2n1e8000p0dbl
II1. Kucaopoacoaep:xaiue oprannyeckue coeinHeHns 13 yacos
6. CrupTsl ¥ heHOITBI OpHoaTOoMHBIE  TIpenenbHble  cnupThl.  Ilomyuenwue, | 3 yaca
XIMHYECKHE CBOWCTBA M TPUMEHEHHE OJHOATOMHBIX
MpeneIbHBIX CTUPTOB. MHOTOATOMHBIE CTIUPTEHI.
DeHOTBI 1 apOMAaTHIECKHE CITHPTHI.
7. Anpnerunbl, KetoHsl ¥ KapOoHWIBHBIE COEOUHEHHWS — aibAETHABI M KETOHHL. | 4 yaca
KapOOHOBBIE KUCIIOTHI CoiicTBa ®W TPUMCHECHHE albIerumoB. KapOoHOBEIE
KHCIIOTBI. XUMHYECKHE CBOWCTBA W  IPUMCHEHUC
OJTHOOCHOBHBIX TIPEJICITBHBIX KaAPOOHOBBIX KUCIIOT.
Ilpakmuueckasn paoomale2:Ilonyuenue YKCYCHOU
KUC0mol u uzyuenue ee ceolicme
8. Crnosxxabie 3¢upsl. XKupsl| Crnoxabie 3¢upsl. JXKupbsl. Motoiye cpencTa. 2 qaca
9. VYraesoanl Yranesonsl. ['moko3a. Onurocaxapuasl. Caxapo3sa. [lonuca- | 4 yaca
xapugsl. Kpaxman. Lemmronosa.
Ilpakmuueckasn paoomahNe3:Pewenue
IKCHEPUMEHMATbHBIX 3A0ay Ha pacno3nasanue
Op2anuYecKux euiecme
Iv. A3oTcofep:kalniue oprannyecke coeMHeHus 4 yaca
10. A3zoTcoaepixariie AMWHBI. AMUHOKHUCIIOTHI. benkmu. 4 qaca
OpraHU4eCcKue A3oTcoaepxKaye TeTepOIKINIECKUE COSTMHEHUS.
COCAMHEHHA HykienHOBBIE KHUCIOTHI.
Konmponvnaa padoma Ne 2: Kucnopodocodepicauiue
opzanuueckue coedunenud. Azomcodepicauiue
opzanuyecKue coeOuHeHus
V. XumMus noJuMepoB 4 yaca




11.

XuMus MoJIuMepoB

CuHTEeTHYCCKIE TTOJIAMEPHI. Konnencarmonnsie | 4
MOJIUMEPHI. ITenomnactsl. Harypanbubiii Kay4yK.
Cuntetnueckue kayuyku. CHHTETHUECKHE BOJIOKHA.
Oprannyeckas XHMHS, YeTIOBEK U MIPHUPOJIA.
Ilpakmuueckasn paoomaied:

njiaacmmacc u 60,10KOH

Pacnoznaeanue

gaca

UTOIO

34 yaca

11

KJ1acc

pas-
aena,
TeMBbI

Ha3Banmue pazgeia,
TeMbI

OcHoOBHOe CoI€pPKaHue MO TEMaM

Kou-Bo
YacoB Ha
H3ydyeHue
pasnena,
TeMbI

TeopeaneCKne 3aKOHbI XUMMHH.

22 yaca

BarxHenme XUMUUECKHAE
MOHSITHSA U 3aKOHEI

Xumudeckuit  snemedT. Hykmuael.  M3otombl.  3aKkoHBI
COXpaHEeHUsT MacChl M JSHEpruu B xumuu. [lepuoamueckuit
BakoH. PacmpeneneHre JJIEKTPOHOB B aTOMax d3JEMEHTOB
MaJTBbIX U OONBIIUX TIEPHOIOB.

[lomockeHMe B MEPUOJMYECKON  CHCTEME  BOAOPOJA,
JIAHTAHOMJIOB, AKTUHOWJOB M HCKYCCTBEHHO IOJyYEHHBIX
JIEMEHTOB. BaJIeHTHOCTh M BaJICHTHBIC BO3MOXXHOCTH aTOMOB.
Pacuersl Macchl (00BEMa, KOJWYECTBA BEIECTBA) MPOMYKTOB
peaKIiy, €CId OIHO W3 BEIISCTB NaHO B H30BITKE (MMeEeT

[IPUMECH).

5 gacoB

CtpoeHue BellecTBa

OCHOBHEIC BHU/IBI XUMUYECKON cBs3u. MoHHas wu
KOBaJICHTHAs CBs3b. MeTanmnuueckas cBs3b. BogoponHas cBs3b.
[IpocTpancTBeHHOE cTpoeHUE MoJieKyl. CTpoeHHEe KPUCTAILIOB.
Kpucrtamnmueckue  pemérku.  [lpuumHbl  MHOTOOOpasus
BCIIICCTB.

3 yacoB

XUMUYECKHUE peaKIIUun

Knaccudukamms xumudeckux peakuuil. CKOpOCTh XMMUYECKHUX
peakuuii. Katanmus.

XuMHUeCcKOoe paBHOBECUE M YCIIOBUA €ro cMmeuleHus. Pacuerst
MacCOBOH MM OOBEMHOW JTOJIM BBIXOJA MPOJYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXHOTrO. PacueThl TeruioBoro 3ddekra
[peaKIIMH.

4 qacoB

PacTBOpBI

JlucriepcHpie cucteMbl. CIOCOOBI  BBIPAXKEHUSI KOHIICHTPAIIUU
pacTBOPOB. DIIEKTPOJIMTHUYECKAS] OUCCOIHAIisa. BomopomHbrit
mokasarenb. Peakiuu HoHHOTO oOmeHa. [maponm3
OpPraHWYECKUX W HEOPTaHUYECKHUX COeAMHEHUH. PacueTsr Macchl
(oOBEMa, KOTMYECTBA BEIIECTBA) MIPOTYKTA PEAKITUN, ECITH OTHO
13 BEIIECTB JaHO B BUAE PAcTBOpa C ONPEICICHHOW MacCOBOM
oJIel paCTBOPEHHOTO BEIIECTBA.

5 gacoB




DIIEKTPOXUMHUUYCCKHE
peaximn

X MHUYeCcKre NCTOYHNUKH TOKA. PSl CTAaHOApTHBIX AIIEKTPOTHBIX
rnoTeHIranoB. Koppo3us MeTayuioB U €€ npeaynpexaecHue.
DIIEKTPOITH3.

Ilpaxmuueckan padomaNel: Hoenmuukayua neopeanu-

5 gacoB

YyecKux coeOuHeHuil
\Konmponvuasa paboma Ne 1: Teopemuueckue ocHogbl

xumuu.

11.

Heopranuyeckasi xumus

11 gyacoB

MeTalutel

OOmrast XapakTepUCTHKA W CIIOCOOBI TIONYYCHHS METAJIJIOB.
0030p MeTaUITMIECKHUX 3JIeMEHTOB A- U b-rpymmn. Menp. [{uHK.
Turtan. Xpom. XKene3o, HuKenb, iatuHa. CIUlaBbl METAILIOB.
OKCcHIBI U THAPOKCHUIBI METAIIJIOB.

IIpakmuueckasn pabomaNe2:  Pewenue
IKCnepuUMeHmanbHulX 3a0ay no meme «Memannwyy.

6 yacoB

HemeTamisl

0030p HemerauioB. CBoiicTBA W NPUMEHCHHME BaXKHEHIINX
HeMeTamuioB. OOmas xapakTEepPUCTHKA OKCHIOB HEMETAIOB U
KHUCIIOPOACOAEepXKAIMX ~ KUCIOT. OKHCIUTENbHBIE CBOMCTBa
CEpHOU U a30THOU KHUCIIOT.

BonoponHble coeTMHEHUST HEMETAJIIOB.

["eHeTHYeCKas CBSA3b HEOPraHUUECKUX M OPraHUYECKUX BEILECTB.
Ilpakmuueckaa pabomaNe3: Pewenue 3xcnepumeHmanbHyIX]
Baoau no meme «Hememannvr». Konumponvnaa paboma Ne 2:
\Heopzanuueckan xumus

5 gacoB

I11.

XuMHuA 4 KU3Hb

2 yaca

XUMHA 1 )KU3HDb

XuMHUsT B IPOMBIIUIEHHOCTH. IIpMHIMOBI  XMMHYECKOTO
[IPOM3BOCTBA. XHUMHUKO-TEXHOJIOTHIECKHUE TIPUHLHIIEI
[IPOMBIIIEHHOTO MOJIy4€HUsI MeTauioB. [Ipon3BoaCTBO YyryHa
1 CTaH.

Xumust B ObITy. XUMHUYECKasi IPOMBIIUIEHHOCTh M OKpY KaroIas]
cpena.

2 Jaca

HUTOro

34 yaca




