


Paszpnea 1. IlosicHuTeIbHAA 3aNIMCKA

HopmaTuBHBIE JOKYMEHTHI, 00ecIeYnBaK0IIMe PeaJn3alui0 NPOrpaMMmbl.
1.®enepanbubiii 3ak0H «O0 obpazoBanun B Poccuiickoit ®Deneparun» Ne 273-D3 ot
29.12.2012r.
2. [Ipuka3z Munuctepcta o6pazoBanus u Hayku PO Ne 413 ot 17.05.2012 r. «O06 yTBepxe-
HUU (eaepantbHOr0 TOCYyAapCTBEHHOIO0 00pa30BaTENbHOTO CTaHAApTa CPeAHEro (MOJIHOTO)
o0111ero oOpa3oBaHUs»
3. IIpuka3 ot 31.12.2015 Ne 1578 «O BHeceHnn u3MeHeHH B (peepaabHbIi TOCY1apCTBEH-
HBII 00pa30BaTENbHBIN CTaHIAPT CPEeIHEro o0IIero 00pa3oBaHus, yTBEPKACHHbIN MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012 Ne 413»
4. Ilporpamma Kypca XUMHH JiJ1s1 001eo0OpazoBaTenbHbIX yupexaeHui 8-11 kimaccel, MockBa
«IIpocemenue» 2017.
5. Yuebnuk «Xumus. 10-11 knacc. bazoseiit ypoenws» ['abpuensu O.C., Octpoymor N.I'.,
CnankxoB C.A., Mocksa «IIpocsemenue», 2019

MecTto yueOHOro npeamera «XuMusH» B y4eOHOM IJIaHe.
[To rogoBoMy kanengapaoMy rpaduky mkosasl Ha 2020 - 2021 yuebnsiii rox ayis 10-11
KJ1acca mpenycMoTpeHo 34 yueOHBIX HeJeNH, 10 yueOHoMY TiaHy mkoisl Ha 2020 - 2021
y4eOHbIN TOJ] Ha U3yYEHHE XUMHUH OTBOJUTCS 68 U B roJl B KaX/10M Kjacce.
10 xnace
BHeceHHble H3MeHeHHMs U UX 000CHOBAaHMeE.

JIOTIOJTHUTENBHBIN Yac HampaBieH Ha Ooiiee yriyOJeHHOE U3ydeHHe HEKOTOPBIX TEM,
BbIPAOOTKY YMEHU ONpPEAENTh KJIACChl OPraHUYECKUX COEAUHEHUM, COCTaBIATh CTPYKTYP-
HbIe (HOPMYJIbI OPTaHUYECKUX COEAMHEHUH, HA3bIBATh UX, YMEHUHN B COCTaBICHUHU YpaBHEHUHN
XUMHUYECKUX PEaKLMi, XapaKTepU3yINX XUMUUYECKHUE CBOMCTBA OPraHUYECKHX COEJIMHE-
HUM, METOJIOB U IPUHIIMIIOB pelIeHMs 3a1a4. JlaHHbIle yMeHUs He0OX0AUMbl 00yYarOIIMMCS
IUISl YCTIEIIHOTO IPOXO0KAEHUS TOCYIapCTBEHHON UTOTOBOM aTTECTALIMU IO XUMHUHU. JTU yMe-
HUS SIBJISIIOTCSI OCHOBHBIM I1OKA3aTeNIsIM TBOPUYECKOTO yCBOEHHUs npenmera. Kpome toro, pe-
[IEHUE 3a/1a4 U YMEHUS COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKIUI [TPU U3yUYEHUHU TEOPUU
MO3BOJISET JIy4Ille pa300paTbcs B HEH M YCBOUTh HanboJIee CI0KHBIE BOIIPOCHI.

B 68 y4eOHbBIX 4acoB BKIIOYEHBI HA OBJIQ/ICHHE HABBIKAMU M YMEHHSIMU TI0 CICAYIOIINM Te-
MaM B 10 knacce:
1. Tema 1. IIpeqmer opraHn4ecKor XUMHH. T€OpHs CTPOCHHUSI OPTAHUYECKAX COEIIH-
HeHuit (9 4u.)
2. Tema 2. YrieBoaopoibl U UX NPUPOJHBIE UCTOUHUKH (22 4.)
3. Tema 3. Kuciopoa- u a3oTcoieprKaiiyie OpraHm4eckue coeuHeHus 32 4.)
4. Tema 4. Opranuueckasi XuMus 1 001IECTBO (5 4acoB)

N3yuenue xumumn Ha 0a30BOM YPOBHE CPEJHEr0o OOIIero oOpa3oBaHUs HAIPABJICHO Ha
JOCTHKEHUE CIEAYIOIIUX HeJIei:

* OCBOCHHME 3HAHMH O XMMHUYECKOW COCTaBIISIOLIECH €CTECTBEHHOHAYYHOU KapTUHBI
MHpAa, BAXKHEUIINX XUMUUECKUX TTOHATUAX, 3AKOHAX U TEOPUSIX;

* OBJIaJIeHHe YMEHUSIMH MPUMEHSTH MOJYyUYEHHbIC 3HaHUS JIJIsi OOBICHEHHs pa3HO00-
pPa3HBIX XUMUYECKHUX SIBIICHUI U CBOWCTB BEIIECTB, OLICHKHU POJIM XUMUU B Pa3BUTHHU COBpE-
MEHHBIX TEXHOJIOTUH U MOJIYYEHUH HOBBIX MAaTE€pUAJIOB;

* pa3BHUTHeE I03HABATEIbHBIX MHTEPECOB U MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEN B IMPO-
L[ECCE CAMOCTOSTENBHOTO MPUOOPETEHUS XUMUYECKUX 3HAHUH C UCIIOJIB30BAHUEM Pa3IUYHBIX
MCTOYHUKOB UH(OpPMAIIUU, B TOM YKCIIE KOMIIBIOTEPHBIX;



* BOCHUTaHHE YOCKICHHOCTU B TO3UTUBHOMN POJIU XUMHUH B KU3HU COBPEMEHHOT'O 00-
IeCTBa, HEOOXOJUMOCTH XUMUYECKUA TPAMOTHOTO OTHOIIEHHUS! K CBOEMY 3/I0POBBIO U OKpY-
YKAIOIIECH CpelIE;

* NpUMeHeHHe NMOJYYeHHBIX 3HAHUI U yMeHuH 7151 6€30MacHOr0 UCTIOIb30BaHUS Be-
IIECTB U MAaTE€PUAJIOB B OBITY, CEJTLCKOM XO35SMCTBE M HA MIPOU3BOJICTBE, PEIICHUS MPAKTHYIE-
CKHX 3a/1a4 B MOBCEAHEBHOU KU3HU, TPEAYNPEKICHUS SIBICHUN, HAHOCAIIUX BPE/l 3[I0POBBIO
YEJI0BEKA U OKPYKAIOIIEeH cpee.

Paspnea 2. Ilnanupyemble pe3yibTaThl H3y4YeHHs YUeOHOI 0 peaMeTa
JIM4HOCTHBIE:

— TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS K CaMOPa3BUTHIO U CaMOBOCIUTAHUIO B
COOTBETCTBHH C OOIIEYEITOBEYECKUMU IIEHHOCTIMH U UjeaiaMu IPakIaHCKOTro OOIIECTBA;

— TPUHATHE W pealu3alus I[EHHOCTEH 3I0poBOr0 M 0Oe30macHOro ooOpasza >KU3HH,
OepekHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DHM3MYECKOMY U
NICUXOJIOTUYECKOMY 3/10POBBIO;

— HENPUATHE BPEIHBIX MPUBBIUEK: KypEeHHUs, YIIOTPEOICHUS alIKOT0JIsl, HAPKOTHUKOB.

— YBa)XEHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH mepe PonnHoii, ropaocTtu 3a
CBOM KpaH, CBOX Po/inHy, MpoIIIOe U HACTOSIIEE MHOTOHAIMOHAIIBHOTO Hapoja Poccuuy;

— TPUHATHE  TYMaHUCTUYECKUX  LIEHHOCTEH, OCO3HAHHOE, YBAXUTEIbHOE W
n00poxKeIaTEIbHOE OTHOILICHHE K JPYTOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHUIO;

— CHOCOOHOCTH K CONEPEKUBAHUIO U (DOPMUPOBAHKE MOZUTUBHOTO OTHOIIEHUS K JIIOJISIM,
B TOM YHUCJIE K JIULIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI K MHBAJIMIaM; O€pPEKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE K (U3UYECKOMY U ICHUXOJOTHUUYECKOMY
3I0POBBIO IPYTHUX JIIO/ICH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— Ppa3BUTHE KOMIIETECHIIMI COTPYJAHUYECTBA CO CBEPCTHUKAMHM, JETbMH MJIAJIIETO BO3-
pacra, B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIeI0BaATEIb-
CKOW, MMPOEKTHOW U IPYTUX BUAAX JEATEIbHOCTH.

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUH-
MOCTHU HayKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIAJEHUE JOCTOBEPHOM UH-
dbopmarueit 0 mepeoBhIX TOCTUKEHUSIX H OTKPHITUSIX MUPOBOM M OTEYECTBEHHON HAYKH, 3a-
MHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa3OBaHHUIO, Ha
MPOTSIKEHUU BCEH JKU3HU, CO3HATEIBHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHIO YCIEIIHON NMPOo(heCCHOHAIBHON U OOLIECTBEHHOM eI TEIbHOCTH;

— DJKOJIOTUYECKasi KyJbTypa, OEpeKHO€ OTHOIICHHS K POJHOW 3emile, MPUPOIHBIM
oorarcTBam Poccuu u mupa; HOHUMaHUE BJIMSHUS COIMATIbHO-O)KOHOMUYECKUX MPOIIECCOB HA
COCTOSTHUE TIPUPOJIHOM M COLMAIIBHOM Cpejibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOIHBIX
PECypCcoB; YMEHHUSI U HABBIKM Pa3yMHOI'0 MPUPOAONOIL30BAHNUS, HETEPIIMMOE OTHOILICHUE K
JNEUCTBUSIM, TIPUHOCAIIMM BpEll AKOJOTHH; MPUOOPETEHUE OIbITa KOJIOrOo-HaNpaBIeHHON
JEATEIIbHOCTH;

— OCO3HaHHBIM BBIOOp Oynaymied mnpodeccud Kak IyTh M CIOCO0 pean3aluu
COOCTBEHHBIX KU3HEHHBIX TJIAHOB;

— TMOTPEOHOCTH TPYAUTHCS, yBAKEHHUE K TPYLY U JIOJSIM TPYAa, TPYAOBBIM IOCTHKCHUSIM,
100pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K Pa3HBbIM BHJIaM TPYJIOBOM
NEeSATEIbHOCTH.

MeTanpeameTHble:
PeryasiTuBHble yHUBepCAaJbHbIEe YUeOHbIE 1eiiCTBUS
— CaMOCTOSITEJIbHO OMNPENeNATh IIEeJIM, 3a/aBaTh MapaMeTpPbl U KPUTEPHUH, MO KOTOPHIM



MOYKHO OIPEJICNIUTh, YTO LEIb JOCTUTHYTA;
CTaBUTh U (POPMYJHUPOBATh COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHON NESITEIHLHOCTH U
JKM3HEHHBIX CUTYAIUSIX;

BBIOMpaTh MYyTh JOCTHKCHUS 1M, IUIAHUPOBAThH pPEIICHHWE IOCTaBJICHHBIX 3ajadv,
ONTHUMHU3UPYSI MATEPHUAIBHBIE U HEMATEPUAJIbHBIE 3aTPATHI;

OpraHu3oBbIBaTh 3(P(PEKTUBHBINA MOUCK PECYypCOB, HEOOXOAMMBIX MJIS JOCTHXKEHUS
MMOCTaBJICHHOM LIEJIN;

CONOCTABJISITh MOJYYEHHBIN PE3YIbTAT IEITEIBHOCTH C TOCTABIEHHOW 3apaHee LENbIO.

Ilo3naBaTebHBIE YHuBeEpCajibHbLIC yqeﬁnble IleﬁCTBPISI

MCKATh U HAXOJIUTh 0000IIEHHBIE CIOCOOBI pEIIEHUs 3a7a4, B TOM YHCJIE, OCYIIECTBISATh
pa3BepHYThIM MHGOPMAIMOHHBIN MOUCK U CTAaBUTh HAa €r0 OCHOBE HOBBIE (YueOHBIE U
MO3HABATEIbHBIC) 3a/1a4H;

KPUTUYECKH OLIEHUBATh W HMHTEPIPETUPOBATh WH(OOPMAIMIO C pPa3HbIX MO3UIUH,
pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHNS B UHPOPMALIMOHHBIX HCTOYHHUKAX;
UCIIOJIb30BaTh PA3JIMYHBIE MOJEIbHO-CXEMAaTUYECKUE CPEACTBA I NPEACTABICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOUIEHWUM, a TaKXe MPOTHUBOPEYUM, BBISBICHHBIX B
WH(OPMAITMOHHBIX UICTOYHUKAX;

HaxOJUTh U TPUBOAUTH KPUTHUECKHUE APTyMEHTHI B OTHOILICHUU JACHCTBUM U CYKICHUI
JIPYTOro; COKONHO U pa3yMHO OTHOCHUTHCS K KPUTUUYECKUM 3aMEYaHUSM B OTHOIICHUHU
COOCTBEHHOTI'O CYKJICHUSI, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS,
BBICTpAauMBaTh  HUHAMBUAYAIbHYIO  OOpa3oBaTEbHYIO  TPACKTOPHUIO,  YUYUTHIBAS
OTPAaHUYEHUSI CO CTOPOHBI JIPYTHX YYACTHUKOB U PECYpPCHBIC OIPAHUYCHUS; MEHSTh U
YIAEPKUBATh PA3HbIE MTO3UILIUH B ITIO3HABATEILHOU JI€SITEIbHOCTH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

OCYIIECTBIIATH JCTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK ¥ CO B3POCITBIMU
(kak BHYTpH 0Opa3oBaTENbHOW OpraHM3allH, TaK W 3a ee MpeaeiamH), MmoAoupaTh
NapTHEPOB IS ACTIOBOM KOMMYHHKAITUH UCXOJsl U3 COOOpaKeHUU pe3yIbTaTHBHOCTH
B3aMMOJICHCTBHS, & HE IMIHBIX CUMIIATHH;

MPU OCYIIECTBICHUU TPYIIOBON PabOThl OBITH KaK PYKOBOAMTENIEM, TaK U UWICHOM
KOMaH/Ibl B Pa3HbIX POJsX (TeHepaTrop U, KPUTHUK, UCIIOITHHUTEINb, BBICTYIAIOIINA,
AKCHEPT U T.[1.);

pPa3BepHYTO, JIOTUMHO W TOYHO H3JIaraTh CBOIO TOYKY 3PCHUS C HCIOJIH30BAHHEM
aJICKBAaTHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

IIpeamernsbie:
B pesyabTare m3ydyeHusi y4eOHOro nmpeaMera « XMMHUS» HA YPOBHE CpelHero o00-

mero

o0pa3oBaHus:

BeinycKkHHK Ha 0230BOM YPOBHE HAYYHMTCH:
packpblBaTh Ha INPUMEPAX pPOJIb XUMHHM B (DOPMHUPOBAHUM COBPEMEHHOW HAy4YHOMN
KapTUHBI MUPA U B IPAKTUYECKON JACATEIBHOCTH YEJIOBEKA,;
JEMOHCTPHUPOBaTh Ha MpPUMEpax B3aWMOCBA3b MEXAY XUMHEH U JIpyTruMHU
€CTECTBEHHBIMU HayKaMU;
packppiBaTh Ha IpUMEpax IOJIOKEHUS TEOpUU XHMHUYECKOro crpoeHus A.M.
bytneposa;
noHnMath Qusndeckuii cmpicn [lepumoguueckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB U 0Opa30BaHHBIX



VMU BEIIECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;
OOBSICHATH IPUIMHBI MHOTOOOPA3Ms BEIIECTB HA OCHOBE OOIIUX MPEICTABICHUN 00 UX
COCTaBE M CTPOCHUH;

MPUMEHSTH NMPABUJIA CHCTEMAaTUYECKON MEKTyHApOIHOM HOMEHKIATYPBI KaK CPEJICTBA
pa3ITUYCHUS U UACHTU(PUKAIIUY BEIIECTB 110 UX COCTABY U CTPOCHUIO;

COCTaBJIAITh MOJICKYJISIPHBIE M CTPYKTYpHBIC (HDOPMYJIBI OPTaHMYECKHX BEIIECTB Kak
HOCHUTENIeH WH(OPMAIIUU O CTPOSHUHU BEIIECTBA, €T0 CBOMCTBAX W MPHUHAJIC)KHOCTH K
OTIpeICTICHHOMY KJIacCy COCAMHEHMUIA;

XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBy, CTPOCHUIO M CBOWCTBaM,
yCTaHABJIMBATh MPUIMHHO-CJICACTBECHHBIC CBSI3U MEXK/Y JTaHHBIMU XapaKTEPUCTHKAMU
BEIIECTBA,

PUBOJNUTH MPUMEPHl XUMHUYECKUX PEAKITUH, PACKPBIBAIOIINX XapaKTepHbIC CBOMCTBA
TUNUYHBIX TPEICTaBUTENICd KJIAcCOB OPraHWYECKUX BEIIECTB C IENbI0 HX
uaeHTU(DUKAIHA U 0O0BSICHEHHS 00JIACTH TIPUMEHEHUS;

IPOTHO3UPOBATh BOZMOYKHOCTh MPOTEKAHMUS XUMUIECKIX PEAKIIM Ha OCHOBE 3HAHHH O
TUTIAX XUMHUYECKOW CBSI3U B MOJIEKYJIaX PEareéHTOB U UX PEAKIIMOHHON CIIOCOOHOCTH;
MCIIOJIB30BaTh 3HAHUS O COCTaBe, CTPOCHWU M XMMHUYECKHX CBOMCTBAX BEIIECTB IS
0€30MacHOr0 MPUMEHEHHSI B IPAKTUIECKOU IeITeTbHOCTH;

MPUBOJUTH TPUMEPHI MPAKTHUECKOTO MCIIOIB30BAHUS MPOIYKTOB mepepadboTku HedTH
W TPUPOJHOTO  Tasza, BBICOKOMOJCKYJSIPHBIX  COCIWHCHHWHA  (TIOJUAITHIICHA,
CUHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OMBITHI IO PACTIO3HABAHUIO OPTaHWYECKUX BEIIECTB: TIUIEPUHA, YKCYCHOU
KHCIIOTBI, HEMPEACIbHBIX KUPOB, TTFOKO3bI, Kpaxmaiia, OCJIIKOB — B COCTaBE MHUIIICBBIX
MPOTYKTOB U KOCMETHYCCKUX CPEJICTB;

BJIAJICTh NIPaBUJIAMU U MpUEeMaMH 0€30TacHOM pabOThl ¢ XMMHYECKUMU BEIIECTBAMH U
J1a00paTOPHBIM 000PYyIOBAaHUEM;

yCTaHABIUBAaTh 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaklud ¥  CMEIICHUS
XAMHYECKOTO PaBHOBECHS OT pa3IUYHBIX (AKTOPOB C IETBI0  ONpeAeTeHUs
ONTUMAJIbHBIX YCJIOBUH MPOTEKAHMS XUMHUECKHUX MPOIIECCOB;

MPUBOJAUTH MPUMEPHI TUAPOIIN3a COJICH B MOBCETHEBHON KU3HU YEIOBEKA,;

OPUBOJNTh TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA B TMPUPOJIE,
MIPOU3BOACTBEHHBIX MPOIIECCAX U )KU3HEACATETHHOCTH OPTaHU3MOB;

MPUBOJUTHh TMPUMEPHl XUMHUYECKUX PEAKIHM, PACKPBHIBAIONIUX OOIINE XUMUYCCKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB U HEMETAIIIIOB;

MPOBOJIUTh PACUEThl HA HAXOXJIECHUE MOJICKYJSIPHOW (GOpMYIBI YIJIEBOIOPOJA TIO
MPOIyKTaM CrOpaHUs M IO €ro OTHOCUTEIBHOW IIJIOTHOCTH W MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIINX B €0 COCTaB;

BIIAJCTh MpaBWJIaMU O€30TaCHOTO OOpAIEHUS C €IKUMH, TOPIOYMMH U TOKCUYHBIMA
BEIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;

OCYIIECTBIISITh MOMCK XUMHYECKON HMH(OpPMAIMK MO0 Ha3BaHUSAM, HICHTH(PHUKATOpAM,
CTPYKTYpPHBIM (pOpMyJIam BEIIECTB;

KPpUTUYECKA OILICHUBaTh W  HMHTEPIPETHUPOBATH XUMHUYECKYI0 HWH(OpMaIuio,
COJIEpIKAIyIOCs B COOOIICHHIX CPEJICTB MacCOBOM nHpopmaruu, pecypcax MHTepHera,
HAyYHO-TIOMYJISIPHBIX CTAThSIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B
IEJISIX BBISBJICHUSI ONTMOOYHBIX CYXKJICHUA U (YOPMUPOBAHHS COOCTBEHHOMN TTO3UITNN;
MIPEICTABIIATh MTyTH PEMICHHS TIIO0ATBHBIX MPOOJIEM, CTOSAIIUX MEePe] YEIOBEUSCTBOM:
AKOJIOTHIECKUX, DHEPTETUUECKUX, CHIPHEBBIX,  POJIb XUMHH B PEIIEHUN 3THX MPOOIIEM.



Yyammuecsi Ha 0a30BOM yPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCH:

— WUIFOCTPUPOBATh HA MPUMEPAX CTAHOBJIIEHUE W 3BOJIOLUIO OPTaHUYECKON XMMUU KaK
HayKH Ha pa3JIMYHbIX UCTOPUYECKHUX ATaIaX €€ Pa3BUTHUS,

— WCHOJIb30BaTh METOJAbl HAYYHOTO TMO3HAHUS TPHU BBHITIOJHEHUU MPOEKTOB U Y4EOHO-
UCCIIEIOBATENbCKUX 3a/ad 10 HW3YYEHHIO CBOMCTB, CHOCOOOB TMOJyYEHUS U
pacrno3HaBaHKs OPTrAHUYECKUX BEIIECTB;

— OOBACHATh TPHUPOLY U CIOCOOBI O0pa30oBaHUS XUMHUYECKOW CBS3M: KOBAJICHTHOU
(moJIIpHOM, HEMOJSIPHOI), HMOHHOW, METAIJIMYECKOW, BOJIOPOJHOW — C IIENbIO
ONPEAECICHUS] XUMUUECKOW AKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBATh N€HETHUYECKYIO CBSI3b MEXKAY KJIACCAMHM OPraHUYECKHUX BEILECTB JJIsS
000CHOBaHUS MPUHIIMTTHATEHON BO3MOXKHOCTH MOTYUYECHUS] OPTaHUYECKUX COCIUHEHUM
3aIaHHOTO COCTaBa U CTPOECHUS;

— YCTaHaBJIMBATh B3aMMOCBS3U MEXKy (DaKTaMu U TEOpUEH, MPUINHON U CIEACTBUEM NPU
aHanu3e MPoOJIEMHBIX CUTYyallMii 1 0OOCHOBAaHMU MPUHUMAEMBIX PEIICHUI Ha OCHOBE
XUMHUYECKUX 3HAHUU.

TpeOoBaHUA K YPOBHIO MOATOTOBKH 00y4YAKOIUXCH.

Y4yammuecs: B pe3yJibTaTe yCBOEHHS Pa3/iesia 10/KHbI 3HATH/IIOHUMATh:

® BAKHEHIIINE XUMHUYECKUE TTOHATHS: BEIIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEIIbHAA aTOMHAsl U MOJIEKYJISIpHAS MacChl, MOH, AJUIOTPOIHUS], U30TOMbI, XUMHUUECKAS
CBSI3b, DJIEKTPOOTPULIATENILHOCTD, BAJICHTHOCTh, CTETIEHb OKUCJIEHHS, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN O0BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS, PaCTBOPHI,
ANEKTPOJIUT U HEANEKTPOIIUT, JIEKTPOJIUTHYECKAS JUCCOUUALINS, OKUCIUTENb U BOCCTAHOBU-
TeJb, OKUCJIEHHE U BOCCTAHOBJICHHE, TETIOBOM 3 (EKT peakiuu, CKOPOCTh XUMHUECKOU pe-
aKIMK, KaTaJau3, XUMHUYECKOe paBHOBECHE, YIJIEPOJHBIA CKeNeT, PyHKIIMOHAIbHAS TpyMa,
U30MEpUsL, TOMOJIOT S,

® OCHOBHBI€ 3aKOHBI XHMHUHU: COXPAHEHNE MACCHI BEIIECTB, IOCTOSIHCTBA COCTABA, IIEPUO-
JMYECKUM 3aKOH;

®OCHOBHBIC TEOPUM XUMHUH: XUMHYECKOU CBSI3U, DJICKTPOJIUTUUECKOW HUCCOIMALINH,
CTPOEHHUSI OPTraHUYECKUX COCUHECHUN;

e BAKHEUIIINE BEIIECTBA U MaTEPUAJIbl: METaH, dTUJICH, alleTUJICH; O€H30J1, TAHOJ, KHUPHI,
MBLJIa, TJII0K03a, cCaXxapo3a, KpaxMall, KiieT4yaTka, 0eJIKHU, HCKyCCTBEHHBIE U CHHTETUYECKHE BO-
JIOKHA, Kay4yKH, IJIACTMACCHI;

yMeTh:

®HA3bIBATh U3YUYECHHBIE BEIIECTBA MO0 «TPUBUAIBLHOW» U MEKAYHAPOJHON HOMEHKIATYPE;

@ OIPEACIIATh: BAJEHTHOCTh U CTEIICHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, TUI XUMU-
YECKOM CBSI3U B COCJIMHEHUSX, 3aps]l MOHA, XapaKTEP CPeibl B BOJIHBIX PACTBOPAX OpraHUYe-
CKMX COEJMHEHUN, OKUCIIUTENIb U BOCCTAHOBUTEIb, MPUHAIJICKHOCTh BEIIECTB K Pa3INYHbIM
KJIaCCaM OPraHUYECKHX COCIUHEHHUIA;

®XaApPAKTEPU30BaATh: OCHOBHBIE KJIACChl OPTaHUYECKUX COCTMHEHUM; CTPOCHUE U XUMUYE-
CKHE CBOMCTBA U3YUYECHHBIX OPraHUYECKUX COECIUHEHNM;

®00BSACHSITh: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOY XUMHU-
YECKOU CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOI
PEaKINH U TTOJIOKEHUS XUMUIECKOTO PABHOBECHS OT PA3IMYHBIX (HaKTOPOB;

®BBLITIOJIHATH XUMUYECKUM SKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX OPTraHUYECKUX
BEILIECTB;



®IPOBOJIUTH CAMOCTOSITEIIBHBIM MOWCK XUMHUYECKON MH(OpMAIMKM C HCIOJIh30BAaHUEM
Pa3IMYHBIX HUCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX HM3JAaHUN, KOMIBIOTEPHBIX 0a3 JTaHHBIX, pe-
cypcoB MHTepHeTa); HCTIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JIsl 00pabOTKH U Tiepeaadn
XUMUYECKON HHPOpMAINK U €€ IPEICTABICHNS B Pa3IMYHBIX (Dopmax;

®ICTI0JIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOMN JACSTEILHOCTH U T0-
BCEIHEBHOM KU3HU JJIA:

v O0OBSICHEHUS XUMUYECKUX SIBICHUM, MPOUCXOASAIIUX B MPUPOJE, OBITY U Ha MPO-
U3BOJICTBE;

v ONpEeIEeJICHUS] BO3MOXXHOCTY NPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B pa3iny-
HBIX YCJIOBUAX U OLEHKHU UX MOCIEICTBHII;

v DKOJIOTMYECKHU I'PAMOTHOTI'0O ITOBEJAEHHUS B OKPYKAIOLIEN CPELE;

v OLICHKU BJIMSHUSA XUMMHUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpebl Ha OPraHu3M
YEJI0BEKA U JIPYTUe KUBBIE OPTaHU3MBI;

v 6e301macHOro 00palIeHus ¢ TOPIOYMMH 1 TOKCHYHBIMU BEIIECTBAMU, J1a00OpaTop-
HBIM 000PYZIOBaHHUEM;

v MIPUTOTOBJICHHSI PACTBOPOB 33JJaHHON KOHLIEHTPALIUU B OBITY ¥ Ha IPOU3BO/ICTBE;

v KPUTHYECKOHN OLIEHKHU TOCTOBEPHOCTU XMMHUUECKOIN MHPOpMAIINH, TOCTYHAIOIIEH

Y3 pa3HbIX HCTOYHUKOB.
Paznen 3. Coaep:xanue nporpammbl «Oprannyeckasi XuMmshy

Tema 1. IIlpeamer opranuveckoii xumuu. Teopusi CTpOEHHsSI OPraHUYECKHX COEAH-
HeHuii (94.)

[Ipenmer oprannveckoi xuMun. CpaBHEHUE OPraHUYECKUX COCIMHEHUMN C HEOpPTaHUYe-
ckumu. [IpupoiHbIe, NCKYCCTBEHHbBIE U CHHTETUYECKHE OPIraHUYECKHE COCTUHEHUS.

BaneHTHOCTE. XMMHYECKOE CTPOCHUE KAK ITOPSAIOK COCTMHEHHS] aTOMOB B MOJIEKYJIE CO-
[JIACHO WX BaJeHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUH CTPOEHUS OPTaHUYECKUX COEIUHE-
Hui. [loHsATHE 0 TOMOJIOTHU U TOMOJIOTaX, U30MEPUU U U30Mepax. XUMHUECKUEe (HOPMYJIIbI U
MOJIEIN MOJIEKYJI B OPTaHUYECKOU XHUMUHU.

JemoncTpanuu. Moaeny MOIEKYJI TOMOJIOTOB ¥ HK30MEPOB OPTaHUYECKUX COCTMHEHHM.

Tema 2. YriieBoaopoabl 4 MX NPUPOAHBIEC HCTOYHUKH (224.)

[IpenenbHbIE yIIeBOAOPOAbL. AJIKaHbI. AJIKaHbI: TOMOJIOTUYECKUN Psiji, U3BOMEPUS U HO-
MEHKJIaTypa aJlKaHOB. XMMHUYECKHE CBOKMCTBA aJKaHOB (Ha MPUMEpPE METaHA U ATaHa): rope-
HUE, 3aMEIICHUE, PA3JIOKEHNE U IETUIpUpOBaHue. [ [puMeHeHne alIkaHOB HAa OCHOBE CBOWCTB.

HenpenenbHble yrieBogopobl. AJKEHbl. DTUJIEH, €ro MOJyYeHue (IeTUIpupoBaHUEM
ATaHa U JeTUapartaiueil sTaHosa). XUMHYECKUE CBOMCTBA ATHIIeHA (0OeclBeunBaHUE OPOM-
HOM BOJIBI M PACTBOpA MIEPMaHraHaTa Kajus), Tuapartanus, noaumepusanusd. [lonustunes, ero
CBONCTBA U IpuUMeHeHue. [[pumeHenne 3ThiIeHa Ha OCHOBE CBOMCTB.

Ankanuensl u kayuyku. [lonarue o0 ankagueHax Kak yriieBOJOpPOAaX C JBYMsI JBOM-
HBIMHU CBSI3IMH. XHUMHYECKHE CBOMCTBA OyTanuena-1,3 u uzonpeHa: odeciBeunBaHue OpoM-
HOW BOJIbI U MOJIMMEPHU3ALIUs B KayuyKu. Pe3una.

AnkuHBI. ALETUJIEH, €r0 MOJyYEHUE MUPOIM30M METaHa U KapOUIHBIM criocoOoM. Xu-
MUYECKHE CBOMCTBA alleTUJIEHA: TOpEeHne, 00ecliBEeYMBaHNE OPOMHOM BOJIbI, IPUCOEIUHEHUE
XJIOpOBOJOpOAa U ruaparanus. [[puMeneHne aneTuneHa Ha OCHOBE CBOMCTB. Peakuus monu-
Mepu3auuy BUHWIXJIopUAa. [[oJMBUHUIXIIOPU U €70 IPUMEHEHHUE.

Apomarrueckue yrieBoJopobl, uiu apeHbl. benzon. [lomyuenue 6eH30ma U3 LUKIIO-
reKcaHa M aleTuiieHa. XMMUYECKUEe CBOMCTBA O€H30J1a: TOpeHHe, TaJIOr€HUPOBAHUE, HUTPO-
BaHue. [IpumeneHnue 6eH3051a HA OCHOBE CBOMCTB.



[Ipupoanslii Ta3 Kak TOIIMBO. [IpenmyliecTBO NpUpoOAHOro rasa nepen IpyruMu BU-
namu TormBa. CocTaB MPUPOJHOTO rasa.

Hedts. Coctas u nepepaborka nedtu. Hegrenpoaykrsl. bensun u nonsitre 06 OKTaHO-
BOM YHCIIE.

Kamennsiii yronp u ero nepepadorka. Kokcoxummuyeckoe mpou3BOACTBO U €r0 MPOIYK-
1S,

JemoncTpanuu. ['opeHre MertaHa, 3TuieHa, aneTwieHa. OTHOIIEHWE METaHa, STUIICHA,
arieTuiieHa U 0€H30J1a K pacTBOPY MepMaHTranara kanus 1 Opomaoi Boje. [lomyuenue stunena
peakueil Jeruaparayy 3TaHoja U JeNOIUMEpU3aliy MOJNAITUIICHA, alleTUIICHa KapOuTHBIM
crnocobom. PasnokeHue kaydyka MpU HarpeBaHUM, UCHBITAHHE MPOJYKTOB Pa3jOKEHUS Ha
HenpeneabHocTh. Kosnekius 06pas3ioB HepTH 1 HeTenpOoyKTOB.

JlaGopaTopHbie d3kcniepuMeHThl. 1. OnpeiesieHne 3IeMEHTHOTO COCTaBa OPraHUYECKUX
coeuHeHni. 2. I3roToBieHne MOJENEN MOJIEKYJT YTIeBOA0pOa0B. 3. McciaeqoBaHre CBOKCTB
Kayuyka. 5. O3Hakomiienue ¢ kojuiekuusamu: «Hed s 1 mpoykThl €€ nmepepadbotkmny, «Kamen-
HBIM YroJb U MPOIYKTHI €ro nepepadoTKI

O06o00menne 3HAaHNH MO TeMe «YTJIEBOAOPOAbl U UX MIPUPOIHBIE HCTOUYHUKI.

KonTpoabnas padora Nel nmo teme «YTII€BOJIOPObI U UX TPUPOIHBIE UCTOUHUKI

Tema 3. Kuciopoa- u a3orcojaep:kaiime oprannieckue coeanHenus (324.)

Kuciopoa conepxkamue opranuyeckue coeamHenus (20uacos)

OpnnoaroMuble cnupThl. [lomydeHne 3TaHo1a OpOKEHUEM TIIFOKO3bI M THApaTallei 3Tu-
nena. 'mapokcuibHas rpynna kak GyHkunoHanbHas. [IpeacraBienue o BOJOPOIHOM CBA3H.
XVMHUYECKHE CBOMCTBA 3TAaHOJA: TOPEHUE, B3aUMOJICHCTBUE C HAaTpueM, 0Opa30oBaHUE MPO-
CTBIX M CIIOKHBIX 3(UPOB, OKUCIIEHHUE B anbaerui. [I[pumenenue sTanonaa Ha OCHOBE CBOMCTB.
AJIKOTOJNM3M, €T0 MOCIIEICTBUS U MPEAYIPEKICHUE.

MHoroaToMHbie cnUPThL. [TIHIIEpUH Kak MpeaAcTaBUTENb MHOTOATOMHBIX cnupToB. Ka-
YECTBEHHAs PEAKIMsl HA MHOIOATOMHbBIE cIUPTHI. [I[puMeHeHue rimneprHa.

®enoJ. B3auMHoe BiausiHUE aTOMOB B MOJIEKYJie (peHOJIa: B3aUMOACHCTBUE C THAPOKCHU-
JIOM HaTpusl U a30THOM kucinoToil. [lonukonnencauus denona ¢ popmanbaerugom B GeHoI-
dbopmanpaeruaHyro cMoiay. [Ipumenenne gpeHora Ha OCHOBE CBOMCTB.

Anpaeruaipl U KeToHbl. [lonyueHne anberuoB OKUCIEHUEM COOTBETCTBYIOIIUX CIUP-
TOB. XMMHYECKUE CBOKWCTBA aJIbJETUIOB: OKHCIEHNE B COOTBETCTBYIOLIYIO KUCJIOTY U BOCCTa-
HOBJIEHHE B COOTBETCTBYIOINI ciupT. [I[puMenenne popmanpaeruaa u aueraibaeruia Ha oc-
HOBE CBOUCTB. [IoHsATHE O KETOHAX.

Kap6onossie kucnotsl. [lomyuenue kapOOHOBBIX KUCIOT OKUCICHUEM ajlbJACTHAOB. XU-
MUYECKHUE CBOMCTBA YKCYCHOM KHMCIJIOTBI: OOIIME CBOMCTBA C HEOPraHMUYECKUMHU KHCIIOTaMU U
peakuus srepudukanuu. [[pumMeneHre yKCyCHON KUCIOThl HA OCHOBE CBOWCTB.

Cnoxuble 3¢upsl 1 xupbl. [logyueHne ciaoXHbIX 3QUPOB peakuue 3Tepuduxanuu.
CrnoxHble 3Qupbl B MpUPOJE, UX 3HaueHue. I[IpumeHeHue CiloXHBIX 3(UPOB HA OCHOBE
CBOWCTB.

XKupsl kak crnoxxkuble 3(Upbl. XUMHUUYECKUE CBOMCTBA KUPOB: THIPOJIN3 (OMBUICHHE) U
TUAPUPOBAHUE KUAKUX KUPOB. [[puMeHeHne :KMPOB HA OCHOBE CBOKCTB.

VYrneBoasl. YTaeBoabl, UX Kiaccu(ukaiys: MoHOcaxapu bl (TII0K03a), Aucaxapusl (ca-
Xapo3a) U nojaucaxapuasl (Kpaxmall U HEeJUI0103a). 3HaUeHHUE YIJIEBOAOB B )KMBOU IIPUPOJIE U
B JKU3HU YEJIOBEKA.

['moko3a — BEHIECTBO € JBOMCTBEHHOM (YHKLIMEW — aabAeruJoCHUpT. XUMHUYECKUE
CBOICTBA IIFOKO3bI: OKUCIIEHUE B MIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT, OpoxKe-
HUe (MOJIOUHOKHCIIOE U ciupToBoE). [I[pruMeHeHHe IIr0K03bl HA OCHOBE CBOMCTB.



Jucaxapuasl 1 nojaucaxapuisl. [[oHsITHE O peakUUsIX MOJUKOHACHCAIMU U TUAPOJIU3a
Ha IpUMEpPE B3aMMOIIPEBPAILCHUI: TIIFOKO03a <>I0JIUCaxapu.

Jdemoncrpanun. Okucienue cnupra B anbaerua. KauecTBeHHas peakuuss Ha MHOTO-
aTOMHBIE CTIUPTHI. PacTBOpUMOCTH (heHOJIa B BOJIE TTPU OOBIYHON TeMIIepaType U IIpH Harpe-
Banuu. KadectBennbie peakiuu Ha ¢eHos. Peakiust «cepeOpsiHOro 3epkanay ajabIAeTuioB U
[II0KO3bIl. OKUCIEHUE abJETUA0B U TITIOKO3bI B KUCIOTHI ¢ TOMOIIIBIO Tuapokcuaa meau (11).
[TonyueHne yKCyCHO-ITHUJIOBOTO U YKCYCHO-M30aMUI0BOro 3¢gupoB. Kominekuus 3pupHbIX
Macei. KauecTBeHHas peaknuus Ha Kpaxmall.

JlabopatopHbie 3kcnepuMeHTHI. 6. CBoiiCcTBa 3TMIIOBOrO cupta. 7. CBoiiCcTBa IIHLIE-
puna. 8. CBoiicTBa popmanbaeruga. 9. CroiictBa ykcycHoi kuciotsl. 10. CBoiicTBa KUPOB.
11. CpoiicTBa rimoko3sl. 12. CBoKCcTBa Kpaxmara.

O0001menue 3Hanui Mo Teme «Kuciopoacoaepkaiiue OpraHMuecKue COEAMHEHNS U UX
IPUPOJIHBIE UCTOYHUKI.

KonTtposabnas padora Ne2 nmo teme «Kucnopoacoaepxaniue opraHM4eCcKue coeauHe-
HUS U UX MIPUPOJIHBIE UCTOUYHUKI.

A30TcoAep:Kalue coeMHEeHNs U UX HAXO0XK/AeHNe B ’KUBOH Npupojae.

Awmunsl. [Tonstre 06 amunHax. [lomydeHne apoMaTHYECKOTO aMUHA — aHWJIMHA — U3 HUT-
poOeH3oJa. AHUJIMH KaK OpraHn4YecKoe OCHOBaHUE. B3auMHoe BIusHUE aTOMOB B MOJIEKYJIE
aHWIMHA: ociabjieHne OCHOBHBIX CBOWMCTB M B3aMMOJIECTBHE ¢ OpoMHOI Boaoil. [Ipumene-
HU€ aHWJIMHA Ha OCHOBE CBONCTB.

AvunokucnoTsl. benku. [lonydenne aMUHOKHUCTIOT W3 KapOOHOBBIX KUCIIOT U THAPOJIH-
30M O€JIKOB. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX OPraHUYECKUX COETUHE-
HUM: B3aUMOJEICTBUE CO IIET0YaAMU, KUCIOTaMU U JIPYT C IPYroM (peakius MOJUKOHIEHCa-
uun). [lentuanas cBsi3b U nojaunentuabl. [I[ppuMeHeHne aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

I'eneTnyeckas CBI3b MEXKIY KJIACCAMU OPTaHUYECKUX COCTUHEHUN.

JdemoncTpanuu. B3anMonencTBue aMMHuaka M aHUJIMHA € COJIIHOM KUCIIOTOM. Peakuus
aHWIMHA ¢ OpOMHOM BOOM. JloKa3aTenbCTBO HAIMYUS (DYHKIIMOHAJIBHBIX IPYII B PACTBOPax
aMUHOKHCIIOT. PacTBopeHue u ocaxaeHue 6enkoB. Mojaens mosekysl JJHK.

JlaGopaTopHble 3kcniepuMeHThI. 13.1[BeTHBIC peakiinn O0eIKOB: KCAHTOIPOTEHHOBAS U
ouypetoBasi. ['opeHue nTuybero nepa u mepctsiHoi HUTH. 14.0Ocaxienre OeNKoB.

IIpakTuueckasspadoraNel «aeHTudukams opraHM4eCKuX COSTUHEHUI.

O0001menne 3HaHUI O TeMe «A30TCOAepKAIINE COSAUHEHUS U UX HAXOXKACHHUE B KU-
BOU IIPUPOJE».

KontpoabHas padora Ne3 o Treme «A30TCOAEpKALIME COCIUHEHNS U UX HAXO0XKJICHUE
B KUBOM MIPUPOJAE.

Tema 4. Oprannyeckasi xumusi 1 001ecTBo (7 4acoB)

buorexnonorus. Ilepuonbl pazsutus. Tpu HanpaBiieHUs: OMOTEXHOJIOTUN: TeHHAS MHXKE-
HEepHs, KJIETOUYHAs WHXKEeHepusi, Ouosiorndyeckas numwxkenepus. [MO u TpaHCreHHasi mpoayK-
U1, KIIOHUPOBAHUE.

Knaccudukanusa nonumepon. MckyccTBeHHbIe noinMepsl. [lomyuenue ncKycCcTBEHHBIX
MOJIUMEPOB, KaK MPOJYKTOB XMMUYECKON MOIU(MUKAIIMU TPUPOJTHOTO MOJIUMEPHOTO CHIPBS.
HckyccTBeHHBIE BOJIOKHA (All€TaTHBIN MIENK, BUCKO3a), UX CBOMCTBA U MPUMEHEHHUE.

Cunrernyeckue noauMepsl. [loaydeHre CUHTETUYECKUX MOJMMEPOB PEAKIUSAMU MOJIH-
Mepu3aluy U nojaukoHaeHcauu. CTpyKTypa MoJIuMepoB: JIMHEHHAs, pPa3BETBIEHHAS U MPO-
CTpaHCTBEeHHas. [IpencTaBUTEN CHHTETUYECKUX IUIACTMACC: MOJMATHIIEH HU3KOTO U BBICO-
KOT'0 JABJICHHUSI, TOJIMIIPOIIWIIEH U MOJMBUHUIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCAaH, HUT-
POH M KaIlpoH.



JemoncTpanuu. Komnekuus ractMace v u3fenuii u3 Hux. Kosekiuu ucKyCCTBEHHBIX BO-
JIOKOH M U3/eNuii u3 HUX. Pacro3naBaHue BOJIOKOH U u3aenunil u3 Hux. Pacno3naBanue Bojo-
KOH I10 OTHOIIEHUIO K HAarPEBAHUIO U XUMUYECKUM PEaKTUBAM.

IpakTnueckas padora Ne2. Pacnio3HaBaHue MIacTMacc U BOJIOKOH.

O6o0meHne 3HaHUH M0 TeMe «Opranuyeckas XUMHUS | 00IIIECTBOY.

Hrorosasi kouTpojbHas padora Ne 5 3a kypc 10 kiaace.

Bcero: 68 yacos



11 kaace

Pa0oyasi nporpamMma cocraBjieHa Ha OCHOBe:
-denepaibHOTrO rocy1apCTBEHHOTO 00111e00pa30BaTEILHOTO CTaHIapTa OCHOBHOT'O OOIIETro
0o0pa3zoBaHus ¢ Y4ETOM IPOrpaMMbl OCHOBHOT'O 00111ero 0opa3zoBanus mo xumuu 10-11
KJIaCChI
- [IpumepHo#t mporpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus 110 XUMHUH U aBTOpcKo# [1po-
rpaMmMbl Kypca xumu 15 10-11 kmaccoB o01eo0pa3oBaTenbHbIX yUpexkaeHUH (0a30BbIi
ypoBenb) O.C. I'abpuensina —M.: «/Ipoda» (2011roxa). Hactosimiast mporpaMma y4uThIBaeT
pexomenaaiuu [IpumepHol mporpaMMBbl MO0 XUMHUH 17151 00111€00pa30BaTeIbHOMN ITKOJIHI.
Pabouast mporpaMma 1o XUMHH: KOHKPETU3UPYET MOJI0KeHNnsa DyHIaMEHTAIBHOTO
s/ipa coAepKaHusl 00YyUEHUSI XUMHUU C YUETOM MEXIPEAMETHBIX CBSI3€i yUeOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA; ONPEIENSIET MOCIEA0BATEIbHOCTh U3YUEHHS €IMHUILL COIEP-
KaHus 00ydeHHs] XUMUH U (popMHupoBaHUs (Pa3BUTHs) OOIMIMX YUYEOHBIX U CHEIU(PUIESCKIX
MPEIMETHBIX YMEHHM.

OcHoBHBIE LIeJIM Y4eOHOr 0 Kypca:

dbopMUpOBaHUE Yy YUAIIUXCS €AUHOM 1IEJIOCTHOM XUMUYECKOW KapTUHBI MUpa, 00ecTieueHUE

PEEMCTBEHHOCTH MEX/1y OCHOBHOM U CTaplUIel CTyNEeHsIMHU 00yUYeHUs

OcBoeHue cucTeMbl 3HaHUHN O (PyHAAMEHTaIbHBIX 3aKOHAX, TEOPUSX, (PaKTax XUMUU, HEOO-

XOJMMBIX JUIs TIOHUMAaHHs Hay4YHOU KapTUHBI MUpa.

OBnajeHue yMEHUSIMU IPUMEHSATD MOJTy4YeHHbIE 3HAHUS ISl OOBSICHEHUS Pa3HOOOpa3HbIX

XUMUYECKUX SIBJICHUU U CBOMCTB BEILECTB, OLICHKHU POJIM XMMHUU B Pa3BUTUHA COBPEMEHHBIX

TEXHOJIOTUH U IOJYyYEHUHU HOBBIX MATEPUAIIOB.

Pa3BuTHe no3HaBaTENbHBIX HHTEPECOB U MHTEIIEKTYaIbHBIX CIOCOOHOCTEN B IpoLecce ca-

MOCTOSTEJILHOI'O TPUOOPETEHUS 3HAHUI B COOTBETCTBUU C BOZHUKAIOIMMU KU3HEHHBIMU

NOTPEOHOCTSIMHU.

Bocnuranue yoexx1EHHOCTH B TO3UTUBHOM POJIM XUMHUHU COBPEMEHHOTO 001eCTBa, HE0OXO-

JUMOCTH XMMHUYECKHA I'PaMOTHOTO OTHOILIEHUS K CBOEMY 30POBBIO U OKPYIKAIOLLEH Cpee.

[IpumMeHeHre noJy4eHHbIX 3HaHUW U YMEHUH AJ11 0€3011aCHOT0 UCI0JIb30BaHUS BELIECTB U

MaTepHaJIoB B TaOOpaTOPUHU, OBITY, CEIbCKOM XO341MCTBE U HAa MPOU3BOJICTBE; PEIICHHUS

[IPAKTUYECKUX 3a/1a4 B [IOBCEAHEBHON KU3HU; NIPELYIIPEKACHUSA SABJICHUN, HAHOCALLUX BPEL

3JI0POBBIO YEJIOBEKA U OKPY KAIOILEH Cpejie; MPOBEACHHUE UCCIIEI0BATENICKUX paboT; CO3Ha-

TEJNBHOI0 BbIOOpPA Mpodeccuu, CBI3aHHOM ¢ XMMUEH.

3anaum o0yveHus:

® YMECHHUE CaMOCTOSTEIBHO U MOTUBUPOBAHHO OPraHU30BbIBATH CBOKO II03HABATEIBHYIO JIE-
ATEIBHOCTH (OT NOCTAHOBKM LEJH JI0 MOJYyYEHHUS U OUEHKH pe3yibTaTa);

®  JCIOJIb30BAaHUE 3JIEMEHTOB MPUUMHHO-CIEACTBEHHOTO U CTPYKTYPHO-(YHKIHMOHATBHOTO
aHaJIN3a; UCCIICAOBAHUE HECIIOKHBIX PEAIbHBIX CBA3EH U 3aBUCUMOCTEN;

® OIpeseNeHUE CYIIHOCTHBIX XapaKTePUCTUK N3Y4aeMOro 0ObeKTa;

® CaMOCTOSITENIbHBIM BBIOOP KPUTEPHEB AJII CPAaBHEHUS, COTIOCTABJICHUS, OLIEHKU U KJIaCcCH-
(buKanu 00bEKTOB;

® TIOMCK HY>KHON MH(pOpMaLMU MO 3a/JaHHOM TEME B UCTOUYHHUKAX Pa3IMYHOrO TUIIA; YMEHHE
pa3BepHyTO 0OOCHOBBIBATH CYK/ICHHUSI, JaBaTh ONPENEICHUs, IPUBOIUTH JOKA3aTEIbCTBA;
00BsICHEHHE U3YyUYEHHBIX MTOJIOKEHHU I Ha CAMOCTOSITENIbHO MOA00PaHHBIX KOHKPETHBIX IIPH-
Mepax;



® OIICHUMBAaHUE U KOPPEKTHUPOBKA CBOETO MOBEJAECHUS B OKPYIKAIOILIEH CPE/E, BBIIIOJHEHNE B
MPAKTHYECKOM JEATEILHOCTH U B TIOBCETHEBHOM JKM3HU YKOJIOTMICCKUX TPEOOBAHUIA;
® UCIOJIb30BaHNWE MYJBTHMEIUUHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTMH 1jisi oOpa-
00TKH, Iepeiadn, cucTeMaTHu3alru nHpopManuu, co3ganus 6a3 JaHHbIX, TPE3ECHTAIIH pe-
3yJbTaTOB MO3HABATEIBHOM U MPAKTUYECKOU JAESATENbHOCTH.
MecTto npeamera B 0a3MCHOM y4eOHOM ILJIAHE
Oco0eHHOCTBIO CoJIepKaHUsI Kypca « XUMUSD SBJISIOTCS TO, YTO B Oa3UCHOM yueOHOM (00-
pa30BaTEIbLHOM) IUIAHE ATOT MPEAMET MOSABIISICTCS MOCIEAHUM B PsIIy U3YUEHUS €CTECTBEH-
HOHAYYHBIX JUCIUIUIMH. [JlaHHAas HEOOXOAMMOCTh OCBOEHUSI OOBACHSETCS TEM, YTO IIKOJIb-
HUKU JTOJKHBI 00J1a/1aTh HE TOJIBKO OMPEIeNIEHHBIM 3aMlacoM IPeIBApUTEIbHBIX €CTECTBEH-
HOHAYYHBIX 3HaHUH, HO U JJOCTaTOYHO XOPOIIIO Pa3BUTHIM aOCTPAKTHBHIM MBIIICHUEM. Y Ya-
IIUMUCS YK€ HAKOTUICHBI 3HAHUS 110 CMEXHBIM JUCIUTIINHAM ITUKJIA: OMOIOTUH, (GU3UKH,
MaTeMaTukH, reorpadun, cHopMUPOBAIMCH YMEHUS aHATTU3UPOBATh, BECTH HAOIIIOICHMS,
CpaBHMBATh OOBEKTHI HAOTIOACHMS.
®denepanbHblil 0a3UCHBIN y4eOHBIH MJ1aH sl 00pa30BaTeIbHBIX yUpexaeHuil Poccuiickoii
®enepanuu otBoAUT 140 yacoB 15 003aTENBHOIO U3yUEHUs Y4eOHOT 0 IpeaMeTa « Xu-
MUsD» Ha 3Tare cpeaHero (oJHoro) odmero oopa3oBanus Ha 06a30BOM ypOBHE.
Jli1st 00513aTeNbHOTO U3YUYEHHUs yueOHOro IpeiMeTa Xumus Ha 6a30BoM ypoBHE B 11 kiacce
BeIZIeNsIeTcs 68 yacoB (mo 2 4. B Heaenmo B 11 kimacce).
Pabouas paccunrana Ha: 11 kiacc - 68 yacoB-34 Henenu; 2 4ac B HEJIEIO.

OTanunTe/bHBIE 0COOEHHOCTH Padoyveil MPOrpaMMbl 1 ABTOPCKOM
OcHOBHOE cOJIepKaHNEe aBTOPCKOM MOJIHOCTBIO HAIIIO OTPa)KEHHE B JaHHOM pabouel mpo-
rpamme.

B paboueii mporpaMMe BHECEHBI CIEIYIONINE U3MEHEHUS: 100aBIEHbI B IPOrpaMMy MpaK-
TUdeckue paboTsl «Peakiuu noHHoro oomMeHa» u «l uIpou3y, T.K. JTaHHBIE TEMBI BXOJIST B
EI'3; a Tak e B KOHIIE Kypca pacCMaTpUBAIOTCS BOIPOCHI «XUMHUS B )KU3HU 001IecTBa». He-
KOTOPBIE€ JIEMOHCTPAILIMU U JIA0OPATOPHBIE OTBITHL HE PACCMATPHUBAIOTCS M3-3a OTCYTCTBHS
PEaKTHUBOB.

[IporpamMma paccuuTana Ha U3y4eHHE IIpeIMeTa Ha 0a30BOM YPOBHE.

®opmbl, MeTObI 00YUEHHSsI, TEXHOJIOTHH
B nanHoM kjacce BeaylIMMH METOAaMU OOy4YEeHUS MPEIMETY SIBISIOTCS: YaCTUYHO-TIOUCKO-
BbIi1, 00BSICHUTENBHO-UJUTFOCTPATUBHBIA U PENPOAYKTUBHBIN. Ha ypokax ucnomiabs3yrorcs aie-
MEHTBI CIEAYIOMINX TEXHOJOTUNA: TUYHOCTHO - OPUEHTUPOBAHHOE 00yUeHHUE, 00yUEHUE C
npuMeHeHueM onopHeix cxem, UKT, npoekTHas 1eaTenbHOCTh, 3J0pOBbeCOEpEKEHHE.

Ucnons3ytores cnepyromue GopmMbl 00yueHus: yueOHble 3aHATHS, HAOIIOACHUS, OTBITHI,
AKCIIEPUMEHTHI, padoTa ¢ y4eOHOM U IOMOJHUTENBHOMN JIUTepaTypoi, aHaJIN3, MOHUTOPHHT,
uccliefioBaTenbekas padoTa, npeseHtanus. OnpeeeHHoe MECTO B OBJIAJICHUH JaHHBIM Kyp-

COM OTBOJIMTCSI CAMOCTOSITEIILHON padoTe: OArOTOBKA TBOPUECKUX paboT, COOOIICHHMH, pe-
deparos.

TpebdoBaHUA K YPOBHIO MOATOTOBKH YYAIHXCSI

B pesynbTaTe n3ydeHusi XMMHUHA 00YYaIOIIUNACS TOJDKEH 3HATH/IOHUMATH

POJIb XUMUU B €CTECTBO3HAHNH, €€ CBS3b C IPYTHMH €CTCCTBCHHBIMH HayKaMH, 3HAUCHHE B
KU3HU COBPEMEHHOT0 O0IIECTBA;

Ba)KHel e XUMHYECKHE MIOHSATHSI: BEIICCTBO, XUMUYCECKHUM PJIEMEHT, aTOM, MOJICKYJIa,
Macca aTOMOB M MOJICKYJI, HOH, PauKaJll, AJLIOTPOIHS, HYKJIHIbl ¥ U30TOIIbI, aTOMHBIC S-, p-,



d-opOuTaiy, XUMUYECKas CBAA3b, NEKTPOOTPULATEIBHOCTb, BaJIEHTHOCTh, CTENIEHb OKHCIIE-

HUS1, THOpUAN3aLUs OpOUTAJIEH, TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, MOJIb, MOJISIpHAsI
Macca, MOJISIpHBIM 00beM, BEIIECTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSI, KOM-
IJIEKCHBIE COEIMHEHNS, JUCIIEPCHBIE CUCTEMBI, HCTHHHBIE PACTBOPBI, JEKTPOJIUTHYECKAS
JUCCOLMALINS, KUCIIOTHO-OCHOBHBIE PEAKIIMU B BOJHBIX PACTBOPAX, TUAPOIIN3, OKUCICHUE U
BOCCTaHOBJIEHUE, 3JIEKTPOJIN3, CKOPOCTh XUMHUYECKON pEaKIMK, MEXaHU3M pEaKI1uu, KaTa-
713, TEIUIOBOU 3(h(PEKT peakuuu, SHTAIBIINS, TEIJI0Ta 00pa30BaHus, SHTPONUS, XUMHUYECKOE
paBHOBecHE, KOHCTaHTa PAaBHOBECHS, YTICPOAHBIN CKENeT, PyHKIIMOHAIbHAS TPYIIa, TOMO-
JIOTUsA, CTPYKTYpHAsl U IPOCTPAHCTBEHHAsI N30MEpHs, OCHOBHBIE TUIIbI PEAKIINIl B HEOPraHH-
YECKOU U OPTaHUYECKON XMMUU;

OCHOBHbIE 3aKOHBI XUMHM: 3aKOH COXPAHEHHUS MACChl BEUIECTB, NEPUOJUUECKUI 3aKOH, 3a-
KOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo, 3aKOH JIEUCTBYIOIIUX MAacC B KHHETHKE U Tep-
MOJIMHAMMUKE;

OCHOBHbIE TEOPHHU XUMHUM: CTPOCHUS aTOMA, XUMUYECKOH CBS3H, dJIEKTPOJIUTUYECKON JHC-
COLIMALINY, KUCJIOT U OCHOBAHMM, CTPOCHMSI OPIrAHMYECKUX COCAMHEHUHN, XUMUYECKYIO KUHE-
TUKY U XUMHUYECKYI0 TEPMOJUHAMUKY:;

KJIaCCH(PMKALUIO 1 HOMEHKJIATYPY HEOPraHUYECKUX U OPTaHUYECKUX COETMHEHMI;
NPHUPOAHbIE HCTOYHUKH YTJIEBOJOPOIOB U CIIOCOOBI UX MepepadoTKy;

BelleCTBAa M MaTepPHAaJIbl, IIMPOKO HCIOJIb3yeMble B IPAKTUKE: OCHOBHBIE METAJLJIBI U
CIUIaBBbIL, IpauT, KBapL, CTEKJIO, HIEMEHT, MUHEPAJIbHbBIE Y1I00pEHHUSI, MUHEpPAJIbHbIE U Opra-
HUYECKHE KUCIIOTHI, IEJI0YH, aMMHUaK, YTIECBOIOPOAbI, (EHO, aHUINH, METAHOJI, 3TAHOII,
STUJICHIJINKOIb, TIUIEPUH, (DOpMaNbIETH], alleTalbJET 1/, alleTOH, III0K03a, caxaposa,
KpaxmaJ, KJIeT4aTKa, aMUHOKHUCIIOTBI, OJIKH, UCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, IJIACT-
MAacChl, )KUPbI, MbUIa U MOIOLLIUE CPENICTBA;
yMeTh:

Ha3bIBATh U3yUYCHHBIC BELIECTBA 10 «TPUBUATIBHOW» U MEXAYHAPOJIHON HOMEHKIIATypaM;
Onpeae/IsiTh: BAJICHTHOCTD U CTEIIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, 3aps]] MOHA, TUII
XUMHUYECKOM CBS3H, IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, TUIl KPUCTAJUIMYECKOU pe-
LIETKH, XapaKTep CPebl B BOAHBIX PACTBOPAX, OKUCIUTEIL U BOCCTAHOBUTEIb, HAIIPABJICHHE
CMEILIEHUSI PABHOBECHUS 0] BIUSHUEM PA3IMYHbIX (PAKTOPOB, M30MEPHI U TOMOJIOTH, IIPH-
HAJUIE)KHOCTh BELIECTB K Pa3IMYHBIM KJIACCAM OPTaHMYECKUX COEAVNHEHUH, XapaKTep B3auM-
HOT'O BJIMSIHUSL aTOMOB B MOJIEKYJIaX, TUIIBl PEAKIUN B HEOPraHUYECKON U OPraHNYeCKO Xu-
MUU; XapPaKTepUu30BaTh: S- , p- U d-3JIEMEHTHI 110 UX MOJOKEHUIO B IEPHOJUUYECKON CH-
creme J.M.Mengeneena; o011e XMMHISCKHIE CBOMCTBA METAJIJIOB, HEMETAIIJIOB, OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COCAUHEHUN; CTPOCHUE U CBOMCTBA OPraHUYECKUX COCAUHEHUN
(yrneBonopoJ0B, CHUPTOB, (PEHOJIOB, aTbAETUIOB U KETOHOB, KAPOOHOBBIX KHCIIOT, AMUHOB,
AMUHOKHUCIIOT U YTJIEBOJIOB);

O00BSACHSATD: 3aBUCUMOCTh CBOMCTB XMMUYECKOTO AJIEMEHTA U 00pa30BaHHBIX UM BELIECTB
OT IOJIOKEHUs B nepuoanudeckon cucreMe J1.11. Menneneesa; 3aBUCHMOCTb CBOMCTB HEOpra-
HUYECKHX BEIIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOAY U CIIOCOObI 00pa30BaHUs XUMHYE-
CKOM CBSI3U; 3aBUCHMOCTb CKOPOCTH XMMHUYECKOI peakliuu OT pa3IMuHbIX (PaKTOPOB, peaK-
IIUOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT CTPOCHUS UX MOJIEKYJ;

BBINOJIHATH XUMHUYECKHI IKCIIEPUMEHT I10: PaCIIO3HABAHUIO BAXKHEHMIIINX HEOpraHuye-
CKHX M OPraHMYECKHUX BEIIECTB; MOJYYEHUIO KOHKPETHBIX BEIECTB, OTHOCAILUXCS K U3YUYEH-
HBIM KJIaccaM COEJIMHEHU;

NPOBOJAUTH PACUYETHI 10 XUMUYECKUM (POpMYyJIaM U YPAaBHEHHSIM PEaKIUi;



OCYLIECTBJIAATH CAMOCTOSITENIbHBIN TOMCK XUMUYECKON MHPOPMALIUU C UCTIOIH30BAHUEM
Pa3TUYHBIX UCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX U HAYUHO-TIOMYJISIPHBIX U3JaHUHN, KOMITBIO-
TEpHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); NCIOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOTUH IS
00paboTKH ¥ nepeaayr UHPOPMaIIUU U €€ TIPEICTABICHUS B Pa3INYHBIX (popmax;
HCMO0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHHUSI B MPAKTUHYECKOM 1eITeJIbHOCTH U
MOBCeHEBHOI KU3HM JIUISl: TOHUMAHUS TII00aTBHBIX MPOOJIEM, CTOSIINX TIEpe]T YeIoBeUe-
CTBOM: DKOJIOTHYECKUX, SHEPTETHUECKUX U ChIPhEBBIX; OOBSICHCHHSI XUMUUECKHUX SBIICHUMN,
MIPOUCXOISIIINUX B IPUPOJIE, OBITY U HA TPOU3BOICTBE; IKOJIOTHIECCKH TPAMOTHOTO TIOBEIC-
HUS B OKPY’KAIOIICH Cpe/ie; OIICHKU BIUSHUS XUMUYECKOTO 3arpsi3sHCHHS OKPYKAIOMIEH
CpeIlbl Ha OPTaHW3M YeJIOBEKa M JIPYTHe KUBbIC OPTaHU3MBbI; 0€30MacHOW pabOTHI C BEIIIe-
CTBaMH B JJabopaTopuu, OBITY ¥ Ha MPOU3BOJICTBE; ONPEIACICHUS BOSMOKHOCTH MPOTEKAHUS
XUMHUYECKUX TMPEBPANICHUHN B PA3IMYHBIX YCIOBUSIX M OIEHKH MX MOCIICICTBUN; pacro3HaBa-
HUS U WACHTU(PUKALIMY BAXKHEUIIIUX BEUIECTB U MAaTEPUAIIOB; OIIECHKH KaueCTBa MUThEBOM
BOJIbl U OTJICJIBHBIX MUIIEBBIX MPOIYKTOB; KPUTUUECKON OIIEHKU JOCTOBEPHOCTH XUMUYE-
CKOM MH(pOpPMAIINH, TOCTYHAOUIEH U3 Pa3IMYHbIX HCTOYHUKOB.

Y4ebHo — remarnueckuii ian. Xumus. 11 kmacc.

HanmenoBanue Temel KomnuectBo | KoHTpOsibHBIE IIpakTnye-
9JacoB paboThI CKue paboThI
1. Crpoenue atoma u nepuo- | 11 CrapToBblli KOH-
JAYECKUU 3aKOH. TPOJb
Nel
2. CtpoeHue BENIECTBA. 20 No2 Nel
3. XUMHUYECKHUE PEaKIIUH. 23 Ne3 Ne2, Ne3.
4. BemecTBa M UX cBoMcTBa | 9 No4 Ne4
5. Xumus B )KA3HU 00111e- 5 HUToroBerit KOH-
CTBa TPOJIb
Hroro 68 6 4

Conep:xanue Kypca
Tema 1. Baxxneiimme XUMHUYECKUE MOHITHUS U 3aKOHBI (3 9)

Atom. Xumuueckui 3neMeHT. M3oTonel. [IpocThie u cliokHbIE BENIECTBA.

3aKOH COXPAaHEHMs MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALEHUS SHEPTUU [TPU
XUMHUYECKUX PEAKIHUAX, 3aKOH IIOCTOSHCTBA COCTaBa. BellecTBa MONIEKYISIPHOTO U HEMOJIE-
KYJISIPHOTO CTPOEHHUSI.

Tema 2. [lepuonnueckuii 3aK0H 1 MIEPUOANYECKAS CUCTEMA XUMHUYECKUX AtemeHToB /1. U.
MenpneneesBa Ha OCHOBE

Y4YEHUS O CTPOCHUU aTOMOB (4 1)

ATOMHBIC OpOUTaNH, S-, p-, d- 1 f-aexkTpoHBl. OCOOCHHOCTH pa3MelIeHUs JIEKTPOHOB
0 OpOUTAJISIM B aTOMaX MaJIbIX M OOJbIINX TTepruoAoB. CBsI3b MEPHOIUUECKOTO 3aKOHA U TIe-
PUOIUYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB C TEOpUEH CTpOeHUs aTOMOB. KopoTkuii u
JUTMHHBIN BapUaHTHI TaOIHUIbIl XUMHUYECKUX 31eMeHTOB. [lo0okeHne B MepuoInuecKon Cu-
creme xumu4deckux snemeHToB /. 1. MenaeneeBa Bogopoaa, JaHTaHOUA0B, AKTHHOHWIOB U
HWCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB.



BajleHTHOCTb M BaJICHTHBIC BO3MOYKHOCTH aTOMOB.
Tema 3. CtpoeHue Bemiectna (5 4)

Xumnueckas cBs3b. MloHHas cBs3b. Katnonsl u annonsl. KoBasieHTHAsI HENMOJSPHAS CBS3b.
KoBanenTHas nomnsipHas cBsizb. JIEKTPOOTpUIIATENbHOCTh. CTeneHb OKucieHus. Meraniu-
yeckas cBA3b. BogopoiHas cBs3b. [IpoCTpaHCTBEHHOE CTPOEHUE MOJIEKYJT HEOPTraHUYECKHUX
Y OPraHUYECKUX BEUIECTB.

THITIBI KPUCTAIIIMYECKUX PELIETOK U CBOMCTBA BEILIECTB.
[TpuunHbl MHOTOOOpa3us BEIIECTB: U30MEPHS], TOMOJIOTHS, aJUIOTPOIUS, U30TOMHSL.

Hucnepcubie cucteMbl. MctruaHabie pacTBOpbl. CriOCOOBI BBIPAXKEHUSI KOHLIEHTPAIUHU pac-
TBOPOB: MaccoBasi J0JIsl PACTBOPEHHOT'O BEIIECTBA, MOJIsIpHas KoHIleHTpauus. Komiouaueie
pacTBOPbI. 30J1H, TEIH.

JleMmoHncTpanuu. Mojiesu HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX U METAJTMYECKUX KPH-
cTaymdyeckux pemerok. dpdext Tungans. Moaenu Moaeky1 U30MEpOB, TOMOJIOTOB.

JlaGopatopHbie onbITHl. [IpUroToBieHre pacTBOPOB 3aJaHHON MOJISIPHON KOHIIEHTPAIIUH.

Pacuernsbie 3agaun. Beruucienue Maccol (KOJIMUeCTBa BEUIECTBA, 00beMa) MPOAYyKTa pe-
aKI1HU, €CIIM IS €0 MOJYYEHHUS JaH PACTBOP C ONPEAECIEHHOW MAaCCOBOM 10JIE UCXOAHOTO
BEILECTBA.

Tema 4. Xumuueckue peakuuu (6 4)
Knaccudukanus XuMu4ecKux peakiuii B HEOPraHUYeCKON U OPraHN4eCKOM XUMUHU.

CKopoCTh peakIiuu, ee 3aBUCUMOCTh OT pa3inuHbIX (hakTopoB. KaTanus u katanusa-
Topbl. OOpaTUMOCTh peakiuil. Xumuyeckoe papHoBecue. CMelieHne paBHOBECHUS IO JIEH-
cTBUEM pa3audHbIX (pakTopoB. [Tpuniumn Jle Illatense. [Ipon3BoacTBO cepHOM KMCIOTHI
KOHTaKTHBIM CIIOCOOOM.

Onektponutuueckas auccounanusa. CuibHbIE U cialble 37eKTponuThl. Cpeaa BOIHBIX
pacTBOPOB: Kuciasi, HeUTpaabHas, menouHas. Bogopoausiit mokazarens (pH) pactBopa.

JlemoHCcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT KOHIICHTPAIMHN U TEMIIEPATYPHI.
PasnosxeHnune nepokcuaa BoJopo/ia B IPUCYTCTBUH KaTtanu3aropa. Omnpesenenue cpesl pac-
TBOpA C TIOMOIIBbIO YHUBEPCAILHOTO HHIUKATOPA.

JlaGopartopHsbie onbIThl. [IpoBeeHre peakiuii HOHHOTO0 OOMEHa JIJIsl XapaKTePUCTUKU
CBOMCTB 3JIEKTPOJIUTOB.

HEOPTAHUYECKAS XUMUA
Tema 5. Metambl (7 u)

[TonoxxeHne MeTaIIo0B B IEPUOAUUECKON CUCTEME XUMUYECKUX djieMeHTOB [l. 1. Men-
neneeBa. OOIIME CBOMCTBA METAIIIIOB. DJIEKTPOXUMUUCCKUIN PsIJT HATIPSHKEHUH METAJIOB.
OO6mue crocoObI MOTYyUYCHHS METAIOB. DJEKTPOJIN3 PACTBOPOB U paciiiaBoB. [loHsTHE O
KOppo3ur MeTalljIoB. CriocoObI 3alIUTH OT KOPPO3HH.
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0O0630p METAIJIOB IIaBHBIX NOATPYNH (A-TPYII) IEPUOJUIECKON CUCTEMbI XUMUYECKUX
AJIIEMEHTOB.

00630p MeTamoB No0ouHbIX noArpynn (b-rpynmn) nepuoanyeckoi CUCTEMbI XUMHYECKHUX
AJIEMEHTOB (Me]lb, INHK, KEJe30).

OKCI/II[BI N TUAPOKCHUABI METAJIJIOB.

JemoHcTpanuu. O3HakomiieHUE ¢ 00pa3aMyu METAJUIOB U UX coeAnHeHu. B3anumoneii-
CTBUE LIEJOYHBIX U IIEJIOYHO3EMENIBHBIX METAJIOB ¢ BOAOU. B3anmonencTesue Meau ¢ KUc-
JIOPOJIOM U cepoil. DnekTponu3 pactBopa xsopuaa Meau(Il). OneITel 10 KOPPO3UK METAIIIIOB
Y 3alIUTE OT HEeE.

JlabopaTopHbie onbIThl. B3auMoaeiicTBue IIMHKA U ’Keje3a C pacTBOpaMu KUCIIOT U IIe-
Jo4yei. 3HAKOMCTBO € 00pa3aMu METaNIOB U UX pyAaMH (padoTa ¢ KOJUIEKIUSAMU).

Pacuernblie 3amaun. PacyeTsl Mo XMMHYECKUM YPaBHEHHSIM, CBSI3aHHBIE C MACCOBOM J10-
JIeW BBIXOJIa MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOXKHOTO.

Tema 6. Hemeransr (5 )

0O0630p cBOMCTB HeMETAIIIOB. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITUUHBIX
HeMeTasuioB. OKCHIbl HEMETANIOB U KHCIIOPOJCOAepKallue KUCIO0Thl. Bonopoausie coeau-
HEHUSI HEMETaJUIOB.

Hemonctpanuu. O3HakoMIIeHHE ¢ o0pa3iamMu HemeTauioB. OOpa3iibl OKCHI0B HEMETaJl-
JIOB U KHCTIOPOICOAepKAIIUX KUCIOT. ['operne cepsl, pocdopa, xene3a, Marausi B KUCIIO-
pore.

JlabopaTopHbI€ OIBITHL. 3HAKOMCTBO C 00pa3laMy HEMETAJUIOB U UX MPUPOJAHBIMU CO-
eauHeHusIMU (paboTa ¢ KoJeKIusiMu). Pacrio3naBanue XJ10pu0B, Cyib(haToB, KapOOHATOB.

[IpakTuueckast pabota. PellieHre KkaueCTBEHHBIX U PACUETHBIX 3a/1a4.
Tema 7. 'eHeTnueckas CBsI3b HEOPTAaHMYECKUX U OPTaHMUECKUX BelecTB. [IpakTukym (5 u)
I'eneTnyeckas CBsI3b HEOPraHUYECKUX U OPTAHUYECKUX BEILIECTB.

[IpakTuKyM: pelIeHre SKCIIEPUMEHTAIBHBIX 3aa4 10 HEOPraHNUYECKOW XUMUH; PEILICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 IO OPTraHUYECKON XMMUU; TIOJIyYeHHe, COOMpaHKue U pacio3Ha-
BaHME Ia30B.

TPEBOBAHHS K YPOBHIO IIOJAI'OTOBKH BbIITY CKHHUKOB
B pesynbpraTe u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHUK JTOJIKEH 3HATh/TIOHUMATh:

* BOKHENIIME XUMUYECKHUE TTOHATHUS: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE ATOMHAsl U MOJIEKYJISIPHAsI MacChl, HOH, AJUIOTPOIINS], U30TOIIbl, XUMUYECKas
CBSI3b, JIEKTPOOTPULIATENBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIICHUS, MOJIb, MOJISIpHAs
Macca, MOJIIPHBIN 00bheM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSI, pac-
TBOPBI, AJEKTPOJIUT U HEBJIEKTPOJIUT, JIEKTPOIUTHUECKAS] AUCCOLNALNS], OKUCIUTED U BOC-
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CTaHOBUTEJIb, OKUCIIEHUE U BOCCTAHOBJICHHE, TEIJIOBOM d(PPEeKT peakuuu, CKOpOCTh XUMUYE-
CKOM peakIuu, KaTajau3, XUMUYECKOe pPABHOBECHE, YIIIEPOIHbIN CKEJET, PYHKIIMOHAIbHAS
rpymnna, u3oMepusi, TOMOJIOT U,

¢ OCHOBHBIC 3aKOHBI XUMHHN: COXPAHCHUA MACChI BCUICCTB, IIOCTOAHCTBA COCTAaBa, IICPHUO-
,III/IIIGCKI/Iﬁ 3aKO0H,

* OCHOBHBIE€ TEOPUU XUMHUH: XUMHUYECKOU CBA3HU, SJIEKTPOJIUTUUECKON JUCCOLIMALINH,
CTPOEHUSI OPTraHUYECKUX COCAUHECHUN;

* BXKHEUIIIME BEIIECTBA U MaTEpHUaIbl: OCHOBHBIC METAJLIBI U CIUIABbI, CEpHAsi, COJISIHAS,
a30THAsl U YKCYyCHasl KUCJIOTHI, IIEJI0YM, aMMHaK, MUHEPAJIbHbIE Y0OpEHMS, METaH, STUJIEH,
aneTuseH, OEH30J1, ITaHOJI, )KUPBI, MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmal, KJIeT4aTka, OeiaKku,
HCKYCCTBEHHbBIC U CHHTETUYECKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

YMETb:
* Ha3bIBATh U3YYCHHBIE BEIIECTBA 110 TPUBUAJIBHOM WU MEXIyHAapOIHONU HOMEHKIATYPE;

¢ OonpCaAcCIAThL BAJICHTHOCTD U CTCIICHb OKHUCJICHUA XUMHWYCCKUX 3JICMCHTOB, TUII XUMHYC-
CKOM CBSI3U B COCANHCHUAX, 3apsad NOHA, XapaKTCP CPpCAbl B BOOAHBIX PACTBOpAX HECOPraHUYC-
CKHX COG,HHHGHPIfI, OKHUCJIUTCIIb U BOCCTAHOBUTCIIb, IPUHAMJIC)KHOCTDb BCIICCTB K PAa3JINYHBIM
KJIaCcCaM OPraHHMYCCKHUX COCHHHGHHﬁ;

* XapaKTepU30BaTh AJIEMEHTHI MAJIBIX MIEPUOJIOB MO UX MOJIOKEHUIO B IEPUOIUUECKON
cucreme [[. . MenpaeneeBa; o0Iue XUMHUICCKIE CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOB-
HBIX KJJACCOB HEOPTAaHUYECKUX U OPraHUYECKUX COCIUHEHUM; CTPOCHUE U XUMUYECKHUE
CBOMCTBA U3YYECHHBIX OPraHUYECKUX COCIUHEHUIM;

* 00BSACHATH 3aBUCHUMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA, ITPUPOAY XUMHU-
YECKOM CBSI3U (HOHHOﬁ, KOBaHGHTHOﬁ, MCT&HJ’IH“ICCKOﬁ), 3aBUCUMOCTb CKOPOCTH XHUMHUYC-
CKOM PCAKIHH U ITOJIOKCHUA XUMHUYCCKOT'O PABHOBCCHUA OT PA3JIMYHBIX (I)aKTOPOB;

* BBIIIOJIHATH XUMHUYCCKUM OKCIICPUMCHT I10 PaCliO3HaABAHHIO Ba)KHEHILIMX HCOpraHnuyc-
CKUX U OPTAaHNYCCKHX BCHICCTB,

* MPOBOJANTH CAMOCTOSATEIBHBIN MIOMCK XUMUYECKON HH(DOPMAITUU C UCTIOJIB30BaHUEM
Pa3TUYHBIX UCTOYHUKOB (HAyYHO-TTOMYJIIPHBIX U3IaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, HH-
TEPHET-PECYPCOB);

* HCIOJIb30BATh KOMIBIOTEPHBIE TEXHOJIOTMH JIJIs1 00PAaOOTKH U Mepeaul XUMUYECKON
uH(pOpMaIUK U €€ MPEJCTaBICHUS B Pa3IN4HbIX (OpMax;

UCIIOIb30BaTh MPUOOPETCHHBIC 3HAHUSI 1 YMEHUS B MPAKTUYECKOU JIEATEIIbHOCTH U T10-
BCEIHEBHOM KNU3HH C 1IEJBIO;

* 00BSICHEHUST XUMUYECKUX SIBJICHUH, MPOUCXOAIINX B MPUPOJIC, OBITY M Ha POU3BO/I-
CTBE;

¢ OnpcaAcCJICHUA BO3MOKXHOCTU ITPOTCKAHUA XUMHUYICCKUX HpeBpameHHﬁ B Pa3JINYHBIX
YCIOBHUAX U OOCHKH UX HOCHGHCTBHﬁ;
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¢ 3KOJIOTUYCCKHU I'PAMOTHOTO ITIOBCACHU: B Oprmammeﬁ cpeac,

* OLIEHKH BJIMSIHUSI XMMUUYECKOTO 3arpsi3HEHUST OKPYIKAIOIIEeH cpeibl Ha OpTraHU3M Yeso-
BEKa U JIPyTue *KUBbIE OPraHU3MBI;

* 0e30macHOro 0OpaIIeHus ¢ TOPIOYUMU U TOKCHYHBIMH BEIIECTBAMU, Ta00OPaTOPHBIM
000pyI0BaHUEM;

¢ IPUTOTOBJICHUA PACTBOPOB BaHaHHOﬁ KOHOCHTPAIWH B 6BITy M Ha IPOU3BOJICTBC,

* KPUTHYECKOM OIEHKH JOCTOBEPHOCTH XMMHUICCKOU MH(POPMAITUH, TTOCTYAIOIICH
W3 Pa3HbIX HCTOYHUKOB.
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