MyHununajabHoe o0meo0pa3oBarejibHOE OHIKETHOE YUpeKIeHHe
I'umuazusa Ne3 MyHMUIMIIAAbHOIO paiioHa MeJiey30BCKHU paiioH

Pecny6uauku bamkoprocran

Pa0ouyast nporpamMma y4eOHOro npeamera
«XHUMMUA»
(yenyonennsiii yposeens)
Cpennee oO1iee oOpa3zoBaHUE
10-11 xmaccel

Cpok peanuzanuu -2roaa

2020



[logacHuTe/IbHaAa 3alUCKa

Pabouas mporpamma mno yueOHOMY npenmMeTy «Xumus» (Yriayo0JEéHHbIH ypoBeHb) Uis
10-11 kmaccoB cocTaBiieHa B COOTBETCTBUU C HOPMAaTUBHBIMH JOKYMEHTAMHU U METOJUYECKIUMHU
MaTepualaMu:

o @enepanbHblii TOCYIapCTBEHHBIM 00pa30BaTeIbHBIA CTAaHAAPT CPETHEro OOIIEero
o0Opa3oBaHus, YTBEp)KICHHBIM MpHKa3oM MuHHucTepcTBa o0Opa3oBaHus uW Hayku PO ot
17.05.2012 1. Ne 413 «O06 yrBepxkaeHuu (heaepaabHOro TOCyIapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa CpeHero o01ero oopa3oBaHus»;

e [IpumepHas ocHOBHasi 0Opa3oBaTelibHAs MpOrpaMMa CpeaHero odmiero odpa3oBaHus,
ono0peHa pemieHueM (enepanbHOrO y4eOHO-METOJUYECKOTO OOBEIMHEHHS TI0 OOIIeMy
oOpa3zoBanuto (mpotokos ot 28 utons 2016 r. Ne 2/16-3);

e OcHoBHas oOpa3oBarenbHas MporpamMmma cpenHero oomero obpaszoBanuss MOBY
I'mmuasus Ne3 myHuIMnanasHOro paiiona Meney3oBckuii paiioH Pb.

Jiis peanmuzanuu pabodeld TporpaMMbl HCIIOJIB3YIOTCS YICOHUKH:
I"abpuensan O.C. Xumus 10 k. yriyonenssiii yposens/O.C. 'abpuensn, U.I'. Octpoymos, C.1O.
[Tonomapes M. —JIpoda, 2016.

Ia6puensa O.C. Xwumus 11 k. yrryonenusiii ypoBens/O.C. I'abpuensa, [.I'.JIpicoBa M. —
Hpoda, 2017.

[Iporpamma paccuntana Ha 340 yacos

Kiace KonmuectBo yacoB B Henento | Beero wacoB 3a yueOHBIH 101

10 5 170

11 5 170




[lnaHvpyeMblie pe3y/ibTaThl 0CBOEHUA

y4eOHOro npeamerta «XumMus» (yriayo6/IéHHbIA YPOBEHb)
JIMYHOCTHBIE pe3vJabTaThl

B cdepe otHomennii oOyyaromuxcs k cede, K CBOeMy 3/I0pOBbIO, K TO3HAHUIO CeOsi:

* OpHEeHTalysl OOydYaloIUXCs Ha JOCTM)KEHHE JMYHOTO CYAacThs, PEaTU3alMI0 MTO3HTUBHBIX
KU3HEHHBIX TEPCIEeKTUB, HHULUATHBHOCTb, KPEaTUBHOCTb, T'OTOBHOCTb M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOIPEIEICHHUIO, CIIOCOOHOCTh CTAaBHUTH IIETH U CTPOUTH KU3HEHHBIC IIIAHBI;

* TOTOBHOCTH U CLIOCOOHOCTH 00ecreunTh cede M CBOMM OJIM3KUM JIOCTOWHYIO KU3HB B IPOLIECCe
CaMOCTOSATENILHOM, TBOPYECKON M OTBETCTBEHHOM AEATEILHOCTH;

* TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOUIMXCS K OTCTAaMBAHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIpa0aThIBaTh COOCTBEHHYIO ITO3UIIHMIO 110
OTHOILIEHHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITHSIM MPOIJIOrO M HACTOSIIEro Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS HCTOPHH, TyXOBHBIX IIEHHOCTEH M JOCTHKCHUI HAIlIeH CTpaHBI;

* TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIMXCS K CaMOpPa3BUTHIO W CAaMOBOCIIUTAHHWIO B
COOTBETCTBUHM C OOIIEUEIIOBEYECKUMH LEHHOCTSAMH W HJeajlaMd TPaXJaHCKOro oOIIecTBa,
noTPeOHOCTh B (PU3MUYECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHATHIX CIIOPTUBHO-03/JOPOBUTEIBHON
JeATEIIbHOCTBIO;

*TIPUHATHE W peaju3alus IEHHOCTEH 370poBoro M 0Oe3omacHOro obpasza Ku3HHU, OepexHoe,
OTBETCTBEHHOE U  KOMIICTEHTHOE OTHOIICHHE K COOCTBEHHOMY  (H3HYECKOMY H
MICHXOJIOTHYECKOMY 3/I0POBBIO; HETPHUSATHE BPEAHBIX MPHUBBIYEK: KYpEHHs, YHOTpeOIeHUsS
QJIKOTOJI51, HAPKOTHKOB.

B coepe otHomenwnii oOyuaromuxcs k Poccun xak k Ponune (OteuectBy):

*poCCHiiCKasi HMJIECHTUYHOCTb, CIIOCOOHOCTh K OCO3HAaHHIO POCCHHMCKOW WICHTHYHOCTH B
NOJUKYJIBTYPHOM COIIMYME, YYBCTBO TIPHYACTHOCTH K WMCTOPUKO-KYJIBTYPHOH OOMIHOCTH
poccuiickoro Hapoja u cynpbe Poccun, matpuoTusm, TOTOBHOCTB K ClayXeHHto OTeuecTBy, ero
3alInTe;

*YBa)XEHUE K CBOEMY HApoAay, YyBCTBO OTBETCTBEHHOCTH mepen PonnHON, ropJocTH 3a cBOM
Kpaii, cBor0 PouHy, mpomutoe u HacTosIee MHOTOHAIIMOHATFHOTO Hapoaa Poccun, yBaxkeHue x
rocyJapCTBEHHBIM cUMBOJIaM (rep0, ¢uiar, TMMH);

*¢opMHpOBaHNE YBAXKEHHSI K PYCCKOMY S3BIKYy KaK T'OCYIapCTBEHHOMY SI3bIKY Poccuiickoit
denepanuy, SBIAIOMEMYCS OCHOBOW POCCHHCKOM HIEHTMYHOCTH U TJIAaBHBIM (PaKTOpOM
HAIIMOHAJIFHOTO CAMOOIIPE/ICIICHUS;

*BOCIIUTAHUE YBAXXEHUS K KYJIbTYpe, A3bIKaM, TPAJULMUAM U 00bIYasiM HapoJI0B, MPOXKUBAIOLIUX B
Poccuiickoit @enepanuu.

B cdepe oTHomeHni o0yyaromuxcs K 3aK0HY, TOCy1apCTBY U K IPakJJaHCKOMY OOIIECTBY:
*TPAXKTAHCTBEHHOCTD, TPAXKIAHCKAs MO3UIMS aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO
o0111ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE MpaBa U 00S3aHHOCTH, YBAXKAIOILIETO 3aKOH U
NPaBOTOPSIIOK, ~ OCO3HAHHO  MPHHUMAIONIETO  TPAJAWIMOHHBICE  HAIMOHAJBHBIE U
o0111e4eNIoBeYeCKue T'yMaHUCTHYECKUE U JIEMOKPAaTHYECKUE LIEHHOCTH, TOTOBOTO K y4acTUIO B
OOIIECTBEHHON XHM3HM, °TPU3HAHHE HEOTUYKJTAEMOCTH OCHOBHBIX TIIpaB M CBOOOJ YeJOBEKa,
KOTOpPbIE MPUHAMIEKAT KKIOMY OT POXKACHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX
mpaB W CcB0OOOJ 03 HapylIeHWs TMpaB W CBOOOJ JPYrHUX JHI, TOTOBHOCTh OTCTaMBaTh
COOCTBEHHBIE TpaBa M CBOOOJBI YEJIOBEKa M TIpakJaHMHA COIJIACHO OOIIENpU3HAHHBIM
MPUHIMIIAM U HOpMaM MEXIYHapOIHOIO MpaBa U B cooTBeTcTBMM ¢ KoHcTHTYynmen Poccuiickoi
®deneparuu, MpaBoBasi U MOJUTUYECKAs [PAMOTHOCTb;

* MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH U OOIIECTBEHHOMN
NPaKTUKHA, OCHOBAHHOE Ha JUalore KyJbTYp, a TaKKe Pa3IHYHBIX (GOpM O0OIIECTBEHHOTO
CO3HAHMSA, OCO3HAHMWE CBOETO MECTa B MOJHMKYJIBTYPHOM MHpPE; MHTEPUOPH3ALUS LEHHOCTEH
JIeMOKpPAaTUU M COLMAIBbHON COMUAAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PpErYJIHPOBAHUIO
OTHOUIEHWH B TpPYyNIe WIM CONHMAIbHOW OpraHW3alud; TOTOBHOCTh OOYYalOmMXCAd K
KOHCTPYKTUBHOMY Y4YacCTHIO B NMPHHATUHU PELICHUH, 3aTparMBaroIlUX MX IpaBa M UHTEPECHI, B



TOM 4YHCI€ B pPa3IMYHBIX (opmax OOMIECTBEHHOW CaMOOpTraHW3alud, CaMOYIpPaBICHUS,
OOLIECTBEHHO 3HAYMMOW JIeATENbHOCTH; MPHUBEPKEHHOCTh HUICSIM HHTEPHAIMOHATIN3MA,
JIpyXObI, paBEHCTBa, B3aMMOIIOMOIIM HAPOJIOB; BOCIUTAHUE YBAXUTEIHHOTO OTHOIIEHUS K
HAI[MOHAJILHOMY JIOCTOMHCTBY JIFOJIEH, UX UYBCTBaM, PEIMTUO3HBIM YOCKICHUSIM;

* TOTOBHOCTh OOYYAIONIUXCS TMPOTHBOCTOSITH HJICOJIOTUM OKCTPEMH3Ma, HAIIMOHAIN3MA,
KceHohoOUHr; KOpPYNIUH; IJUCKPUMHHALIUKA 10 COLMAJIBbHBIM, PEIUTHO3HBIM, PAaCOBbIM,
HAI[MOHAJLHBIM MTPU3HAKAM U IPYTHUM HETATHBHBIM COIIMATLHBIM SIBIICHUSIM.

B cdepe oTHOmIEeHNI 00yYarOmmXcs ¢ OKPY>KalOIUMU JIFOIbMU:

* HPaBCTBEHHOE CO3HAHME W IMOBEJCHHE Ha OCHOBE YCBOCHUS OOIICUEIOBEYCCKUX IEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS W TOBEJIEHUS B MOJIUKYIBTYPHOM MHUpPE, TOTOBHOCTU M CIIOCOOHOCTH
BECTH JHUAJIOT C IPYTUMHU JTIOAbMH, TOCTHTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTH OOIIHE TN
U COTPYAHMYATH JUJISl UX JIOCTHXKEHUS; *TIPUHSATHE T'YyMAaHHUCTUYECKHX HEHHOCTEW, OCO3HAHHOE,
YBOXHUTEIBLHOC M JOOpOKEIaTeIbHOE OTHOIICHHE K JIPYTOMY YelOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

*CIIOCOOHOCTh K COIEPEKUBAHHUIO M (POPMHUPOBAHUE TOZUTHBHOTO OTHOIICHHS K JIFOJISIM, B TOM
yyclie K JIMIAM C OrPaHMYEHHBIMU BO3MOKHOCTSMH 37I0POBbSI W MHBalUAaM; OEpEKHOE,
OTBETCTBCHHOE M KOMIIETCHTHOE OTHOIICHHE K (PU3MUECKOMY M TICHXOJIOTHYECKOMY 3JI0POBBIO
JIPYTHX JIIO/IeH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

*(opMUPOBAHNE BRIPAKEHHOW B TTOBEICHUN HPABCTBEHHOMW IMO3UIIMHU, B TOM YHCJIE CIIOCOOHOCTH
K CO3HATEJIBHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHUS M MOBEICHUS HA OCHOBE YCBOCHUS
00IIeYeIOBEUECKUX IIEHHOCTeH W HPAaBCTBEHHBIX YYBCTB (YECTH, JIOJITa, CIPABEIMBOCTH,
MUJIOCEPIUS U APYKETIOOUS);

* pa3BUTHE KOMIICTCHIIUH COTPYJHUYECTBA CO CBEPCTHUKAMH, JIETHMH MIIAJIICTO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO TOJE3HOW, Yy4eOHO-HCCIIeI0BaTeNbCKOMH,
MPOEKTHOM M IPYTHX BUIAX JCSITCIHLHOCTH.

B cdepe oTHOMIEHNI 00yYarOMUXCS K OKPYXKAIOIIEMY MUPY, KHUBOU MPUPOJIE, XyT0KECTBEHHOM
KYJIBTYpE:

* MHUPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAayKH, 3HAYHMMOCTHU
HAayKW, TOTOBHOCThP K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHHE JOCTOBEPHOM
uH(popMalel 0 MEPeqOBBIX JAOCTHKEHHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA,

* TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe CaMOOOPa30BaHUIO, HA MPOTHIKEHUH
BCEH JKM3HHW; CO3HATEIbHOE OTHOIICHWE K HEMPEePHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO
yCHenHoi npodeccuoHalbHON 1 00IIECTBEHHOM AesITeNbHOCTH;

* JKOJIOTHYECKasl KYJIbTypa, OCpeXHOE OTHOIICHUS K POIHOW 3eMJie, IPUPOHBIM OOTraTcTBaM
Poccun m Mupa; moHMMaHHE BIMSIHHUS COLIMATbHO-dKOHOMHUYECKHUX MPOILIECCOB HA COCTOSHUE
MPUPOJHON ¥ COIMAIBHON CpeJbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPHUPOIHBIX PECypCOB;
YMEHHsI ¥ HaBBIKH Pa3yMHOTO MPHPOJONOIL30BAHUS, HETEPIIMMOE OTHOIIEHUE K JIEHCTBUSM,
MPUHOCATIAM BpeJl SKOJIOTHH; TIPUOOPETEHHE OTBITA 3KOJIOTO-HAMPABICH-HOM JIeATEIIbHOCTH;

* 3CTETUYECKOE OTHOIIEHUSI K MUPY, TOTOBHOCTh K ACTETHUECKOMY 00yCTPOUCTBY COOCTBEHHOTO
ObITa.

B cdepe oTHOmEHMI 00y4arOmUXCS K CEMbE W POAMUTENSIM, B TOM YHCIE TMOArOTOBKA K
CEMEMHOM KU3HMU:

* OTBETCTBEHHOE OTHOIIIEHUE K CO3aHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH
CeMENHOM KU3HH;

* TIOJIOKUTENBHBIA 00pa3 CEeMbH, POJAUTENHCTBA (OTIOBCTBA U MAaTEPUHCTBA), HHTEPUOPU3AIIHS
TPAIULIMOHHBIX CEMENHBIX [IEHHOCTEH.

B cdepe oTtHomeHNs oOyuaronuxcst K Tpyay, B chepe coluaibHO-3KOHOMUYECKIX OTHOIIICHHIA:
* YBOXKEHHE KO BCeM (hopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlIUTE CBOEH COOCTBEHHOCTH;

* OCO3HaHHBIA BBIOOp Oynymiel mpodeccun Kak MyTh W CHOCOO pealn3aiuu COOCTBEHHBIX
KU3HEHHBIX IJIAHOB;



* TOTOBHOCTh OOYYAIOIIMXCS K TPYJOBOH MPo(eCCHOHATBHOM NeSITEIbHOCTH KaK K BO3MOXKHOCTH
y4acTUss B PEIICHWU JIMYHBIX, OOIICCTBCHHBIX, TIOCYJIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0Jem;

* MOTPEOHOCTh TPYAHUTHCS, YBAXKCHHE K TPYAy M JIIOASIM TPyAa, TPYAOBBIM JTOCTHIKCHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHIAM TpPYAOBOU
JIEATENHHOCTH;

* TOTOBHOCTh K CaMOOOCITY)KHBAaHHIO, BKIOYass OOyYeHHE U BBIIOJHCHHUE JTOMAITHHX
0053aHHOCTEH.

B cohepe ¢usuveckoro, mcuUxoJOTHUYECKOr0, COIUAIBLHOTO W aKaJEeMHUYECKOr0 OJIaromoinyduns
00ydJaronuxcs:

* (hu3HUeCKOe, IMOIMOHATLHO-TICUXOJIOTUYECKOE, COIMAILHOE 0JIaronoirydne 00yJarolmuxcs B
JKU3HU 00pa30BaTEIbHON OpraHW3aIiH, OIIYIIICHHE IEThbMU 0S30IaCHOCTH U IICUXOJIOTMYECKOT0
KoM$opTa, HHPOPMAITMOHHON OE30MaCHOCTH.

MeTanpeaMeTHbIE Pe3YJabTaThl

MeramnpenMeTHble  pe3yiabTaThl  OCBOCHHS  OCHOBHOW  00pa3oBaTeNbHON  MPOrpaMMbl
MPEJICTaBJICHBI TPEMs IPYyIIaMHi YHUBEpCaIbHBIX YueOHbIX neiictuii (Y'Y /).

1.PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE /1eiiCTBUA

BbeInyCKHUK Hay4uTCH:

- CaMOCTOSITEJIbHO OIPENENATh LIENH, 3aaBaTh NMapaMETpPbl U KPUTEPUHU, IO KOTOPBIM MOKHO
ONPENIEIUTh, YTO LENb TOCTUTHYTA;

- OILICHMBAaTh BO3MOXKHBIE MOCIEICTBUSA JOCTUKECHHUS ITOCTABJICHHOW LENU B ACATEIBbHOCTH,
COOCTBEHHOM JKU3HH M JKU3HH OKPYKAIOLIUX JIIOJIeH, OCHOBBIBASICh HA COOOpPaX]EHUSIX STUKU U
MOpaiu;

- cTaBuUTh M (opMynupoBaTh COOCTBEHHBIE 3aJaud B OOPa30BATENBHOM NEATENBHOCTH U
JKU3HECHHBIX CUTYalUsIX;

- OIICHUBATh PECYPCHI, B TOM UHUCIIE BpeMs U APyrue HeMaTepualbHbIE PECypChl, HEOOXOIMMbIE
JUISL TOCTUYKEHUS TOCTABICHHOM 1IEJIH;

- BBIOMpaTh TYyTh JOCTHXKEHHS 1I€TH, IJIaHHPOBaTh peEIIeHHE TMOCTaBIEHHBIX 3ajad,
ONTHUMU3HUPYS MATEPUAIbHBIE U HEMATEPHAIbHBIE 3aTPATHI;

- OpraHu3oBbIBaTh d(PPEKTUBHBIA TMOUCK PECypcoB, HEOOXOAMMBIX M  JOCTHIKEHHS
IMOCTaBJICHHOM IICIIH;

- COIIOCTABJIATH IOJYYEHHBIN PE3YIBTAT AEATEILHOCTH C ITIOCTABICHHOMN 3apaHee LENbIO.

2. [To3naBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE /1eiiCTBUSA

BoinyckHUK Hay4uTCH:

- WCKaTh ¥ HAXOJUTh OOOOIIEHHBIE CHMOCOOBI PEIICHHsS 3a1ad, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYTHI HH(POPMAIIMOHHBI TIOMCK M CTaBUTh Ha €ro OCHOBE HOBBbIE (y4eOHBIE H
MO03HABaTENbHbIE) 3a/1a4H;

- KPUTHYECKU OIEHUBATh U UHTEPIPETUPOBATH NH(DOPMAIIUIO C Pa3HBIX MO3UIUH, PacllO3HABATh
1 (PUKCUPOBATH MPOTUBOPEUNS B HHGOPMAITMOHHBIX UCTOYHHKAX

- UCIIOJB30BaTh pA3JIMYHBIE MOJEIBHO-CXEMAaTUUYECKUE CpEICTBA I IPEICTABICHUSA
CYIIECTBEHHBIX CBSI3€M W  OTHOIICHWH, a TakkKe MPOTUBOPEYUN, BBIABICHHBIX B
WH(OPMAIIMOHHBIX UCTOYHUKAX;

- HAaxXOJIUTh W MPHUBOAUTH KPUTHUYECKHE APTyYMEHTHl B OTHOLICHUM JEUCTBUM M CYXICHUI
JIpyroro; CHOKOWHO M pPa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEUYaHHSIM B OTHOLICHUH
COOCTBEHHOTO CYXKJIEHUsI, pacCMaTPHUBATh WX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJUTH 32 paMKH Yy4eOHOro MpeAMeTa W OCYIIECTBIATH IIeJICHANIPABICHHBIA IOMCK
BO3MOXKHOCTEH JIJIsl IIUPOKOT0 IEpeHoca CPeICTB U CIIOCOOOB JeCTBHS;

- BBICTpaWBaTh WHAMBUAYAIbHYIO 00pa30oBaTENbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

- MEHATH U yJIEPKUBATh PA3HBIE MO3ULIMH B II03HABATEIBHOM JAEATEIBHOCTH.



3.KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS

BbInyCKHUK HAY4YUTCSH:

- OCYLIECTBJIATH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMH (Kak
BHYTpU 0Opa30BaTe/IbHOW OpraHu3aliM, TaK U 3a €€ MpejaeraMu), MoJ0upaTh MapTHEPOB IS
JIEJIOBOM1 KOMMYHUKALIUU HUCXOJs U3 COOOpakeHUN pPe3yabTaTUBHOCTU B3aMMOJEHCTBUS, a HE
JIMYHBIX CUMIIATHH;

- IPU OCYILIECTBICHUH TPYIIIOBOI pabOThI OBITH KaK PYKOBOAMTEIEM, TaK U YWIEHOM KOMaH/bI B
pasHbIX pOJIX (reHepaTop UAeH, KPUTHUK, UCIIOJIHUTENb, BHICTYNAIOLIMHI, SKCIEPT U T.1.);

- KOOPIMHHPOBATH M BBIIOJHATH pPabOTy B YCIOBUAX pPEATbHOTO, BHUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

- Pa3BEPHYTO, JIOTUYHO U TOYHO H3JIaraTh CBOI TOUYKY 3PEHMS C MCIIOJb30BAHUEM aJCKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

- pacrno3HaBaTh KOH(IMKTOTEHHBIE CUTYallMH W IMPeIOTBpAIlaTh KOH(IMKTHI A0 WX aKTUBHOMN
¢a3pl, BbICTpaMBaTh JAEJIOBYI0 M OOpa30BaTEeNbHYIO KOMMYHHUKALMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

IIpenMeTHBIE PE3YIbTATHI

B pe3yabtare u3yuyeHusi yueOHOro mnpeamera «XuMHs» HA YPOBHE CpelHero 00Iero
00pa30oBaHus BbIIYCKHUK HAYYUTCSH:

pacKpbIBaTh Ha MPUMEPAX POJb XUMUU B (DOPMUPOBAHHHM COBPEMEHHON HAyYHON KapTHHBI
MHpa U B NPAKTUYECKOW AEATEIBHOCTH YEJIOBEKAa, B3aUMOCBSI3b MEXAY XUMHUEH U JIPYyrUMU
€CTECTBEHHBIMU HAayKaMH;

WJUTFOCTPUPOBATh HA IPUMEPAX CTAHOBJIIEHHE M SBOJIIOLUIO OPraHMYECKOM XMMHUHU KAaK HAyKH
Ha Pa3IUYHBIX UCTOPUUYECKUX ATANaX €€ Pa3BUTHS;

YCTaHaBIMBATh IMPUUYUHHO-CIIECJCTBEHHBIE CBA3M MEXAY CTPOCHHEM aTOMOB XHUMHUYECKHX
AJIEMEHTOB U TEPUOIUUYECKIUM M3MEHEHHEM CBOMCTB XMMHUUYECKHX AJIEMEHTOB U UX COCTUHEHUN
B COOTBETCTBHUU C MOJIOKEHUEM XUMUYECKUX AIEMEHTOB B IEPUOJUUYECKOIN CUCTEME;

aHAJM3UPOBATh COCTaB, CTPOCHHWE M CBOWCTBA BEIIECTB, MPUMEHSS TMOJOKEHUS] OCHOBHBIX
XUMUYECKUX TEOpUH: XMMHYECKOTO CTPOEHUs opraHudeckux coeauHeHudi A.M. bByrieposa,
CTPOCHUSI aTOMa, XUMUYECKON CBSI3U, JIEKTPOTUTUUECKON JUCCOIMAIIMN KUCIOT ¥ OCHOBAHMIA,
YCTaHaBIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXy CBOMCTBAMH BEILIECTBA U €r0 COCTaBOM
U CTPOCHHUEM;

MPUMEHATh TpaBUia CHUCTEMAaTUYECKOM MEXIYHApOJHOM HOMEHKIATypbl KakK CpeAcTBa
pa3uyueHus U UASHTU(DUKAIIMN BEIIECTB M0 UX COCTABY U CTPOCHUIO;

COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpHBbIE (DOPMYJBI HEOPTaHMUYECKUX W OPraHUYeCKHX
BEIIECTB Kak HocuTeled uWHpoOpManmuu O CTPOGHHHM BEIIECTBA, €ro CBOWCTBaX W
MPUHAJIEKHOCTH K OIPEIETIEHHOMY KJIacCy COSAMHEHUH;

OO0BSACHATH IPUPOLY U CIIOCOOBI 00pa30BaHUS XUMUYECKONW CBSI3U: KOBAJIECHTHOM (MOJIIPHOMH,
HEMOJISIPHOMN ), MOHHOW, METAJUIMYECKOH, BOAOPOIHON — C IENbI0 OINpENeICHHs] XUMUYECKOU
AKTHBHOCTH BEIICCTB;

XapaKTepu30BaTh (U3NYECKUE CBOWCTBA HEOPTaHMYECKUX M OPraHUYeCKHX BEIIECTB H
YCTaHABIWBATh 3aBHUCHUMOCTh (U3MUYECKUX CBOMCTB BEMIECTB OT THUMA KPUCTAJUTHYECKOM
pELIeTKY;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHHHM XMMHYECKUX CBOMCTB IMPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEIMHEHHM, BHICIIUX OKCUAOB U TUAPOKCH/IOB;

MPUBOAUTH TPUMEPHl XHUMHYECKHUX PEAKIIUH, PACKPHIBAIONINX XapaKTePHbIE XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB H3YYEHHBIX KJIAcCCOB C LEIbI0 HX
uaeHTU(UKAIU U 00BICHEHHs 00aCTH MPUMECHECHHS;

ONpENENsATh MEXAaHU3M pEaKIMU B 3aBUCUMOCTH OT YCIOBUM MPOBEACHHUS PEAKIUU U
MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHMS XUMUYECKUX PEAKIIM HA OCHOBE TUIIA XUMHUYECKOU
CBSI3U U aKTUBHOCTH PEareHTOB;



YCTaHABJIMBATh 3aBUCHMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCIUHEHUH OT
XapakTepa B3aMMHOI'O BJIMSHHSA aTOMOB B MOJIEKYJaX C I€JIbI0 IPOTHO3UPOBAHMS MPOIYKTOB
peaKIuu;

yCTaHaBJIMBaTh 3aBUCHUMOCTbh CKOPOCTH XHMHYECKOH peakIMM U CMEIIEHUS XHUMHUYECKOro
paBHOBECHsI OT pa3IMYHBIX (DAKTOPOB C LENBIO ONPEAEICHUS ONTHMAIbHBIX YCIOBHI
IPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

YCTAaHABJIMBAaTh TEHETHYECKYIO CBSI3b MEXIY KJacCaMH HEOPraHWYECKHX M OPraHUYECKHX
BEIIECTB AJ1 OOOCHOBaHMS NPUHLUIHUAIBLHOW BO3MOYKHOCTH IOJYYEHHUS HEOPraHUYeCKUX H
OpPraHUYeCKUX COCIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;

noa0upaTh pEareHThl, YCIOBHS U ONPEAEIATb HPOAYKTHl peakuuil, IO3BOJSIOMIUX
peanu3oBaTh  JIa0OpaTOpHBIE W  NPOMBINUICHHBIE  CIIOCOOBI  TMOJYYEHHUS  BaKHEHIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB;

OTIpeNeNIATh XapaKTep Cpelbl B PE3ysbTaTe THIPOJIM3a HEOPTaHWYECKUX W OPTaHUYeCKUX
BEIIECTB M INPUBOJIUTH INPUMEPHI T'MIPOJIM3Aa BELIECTB B IOBCEJHEBHOM >KM3HM 4YeJIOBEKa,
OHMOJIOTHYECKHX OOMEHHBIX TPOLIECCaX M MPOMBIIUICHHOCTH;

IOPUBOAUTh  TPUMEPHl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil B  NpHUpOJE,
MPOM3BOJICTBEHHBIX IPOIIECCaX U KU3HEACATEIHbHOCTH OPTaHU3MOB;

00OCHOBBIBaTh MPAKTUYECKOE HCII0JIb30BAaHNE HEOPraHWYECKUX M OPraHMYECKUX BELIECTB U
UX PEAKIUH B POMBIIIICHHOCTH U OBITY;

BBINOJIHATh XMMUYECKUH 3KCIIEPUMEHT MO PACMO3HABAHUIO U MOJYYEHUIO HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM COEJIMHEHHH, B COOTBETCTBHH C
IpaBWIaMU M IpueMaMu 0e30macHoil paboThl ¢ XMMHUYECKMMHU BEILECTBAMU U J1a0OpaTOPHBIM
000pyI0BaHUEM;

IPOBOJUTH PACUYEThl HA OCHOBE XMMMYECKMX (OPMYJ M ypaBHEHMH peakluil: HaXOXJICHHE
MOJIEKYJISIPHOW (OPMYJIBI OPTaHMYECKOTO BEIIECTBA IO €r0 TUIOTHOCTH M MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIUX B €r0 COCTaB, WM MO NMPOAYKTaM CTOpaHMs; pacyeTbl MAacCOBOM J0JH
(Macchl) XUMUYECKOTO COEAMHEHUsI B CMECH; pacdeTbl Macchl (00bemMa, KOJMYECTBA BEIECTBA)
IPOAYKTOB PEAKIMM, €CIIM OJHO U3 BEUIECTB JaHO B HM30bITKE (MMEET NPUMECH); pacydeThl
MaccoOBOW WJIM OOBEMHOW JOJNHM BBIXOJA NMPOJYKTa PEAKIUU OT TEOPETUYECKH BO3MOXKHOTO;
pacyeTsl TeroBoro 3¢dexra peakuu; pacyeTbl 0ObEMHBIX OTHOILIECHUN Ira30B MPH XUMHUYECKUX
peaKIusIX; pacyeTsl Macchl (00beMa, KOIMYecTBa BEIIECTBA) MPOJAYKTA PEaKIUH, €CIH OJHO W3
BEIIIECTB JIaHO B BUJIE PACTBOPA C ONpPEIEICHHON MacCOBOM 10J1ei pacTBOPEHHOI'O BEIIECTBA;

UCTIOJIB30BaTh METOJ(BI HAYYHOTO IMMO3HAHMS: aHAJU3, CHHTE3, MOJCIMPOBAHUE XUMHUECKUX
IPOIIECCOB M SIBIEHUI — MpHU pelIeHUH Y4eOHO-HCCIEeI0BATENbCKUX 3a7jad MO H3YYEHHUIO
CBOWCTB, CITOCOOOB TOTYYEHUS M PacIO3HABAHHS OPTaHUYECKHUX BEIECTB;

BJaJeTh TNpaBWIaMU O0€30MacHOro OoOpalleHUs C €IKUMH, TOPIOYHUMH M TOKCHYHBIMU
BEIIECTBAMH, CPEICTBAMHU OBITOBON XHUMHUU;

OCYIIECTBIISATh TMOUCK XUMHUYECKOW WHGPOpMAllMU 10 Ha3BaHUAM, HJEHTU(UKAaTOpaMm,
CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

KPUTUYECKH OLIEHUBATh M MHTEPIPETHUPOBATH XUMHUECKYIO HH(POPMALIHIO, COJIEPKAILYIOCS B
COOOIICHUSAX CpEICTB MaccoBoW WHopMmammu, pecypcax HMHTepHeTa, HaydHO-TIOMYJISPHBIX
CTaThAX C TOYKU 3PEHHs €CTECTBEHHO-HAYUYHOU KOPPEKTHOCTHU B IIEJISX BBISBICHUS OIIMOOYHBIX
CY)XJIeHU 1 POPMUPOBAHUSI COOCTBEHHOM MO3UIUH;

YCTaHABJIMBATh B3aUMOCBS3M MEXIY (akTaMM W Teopueil, NPUYMHON U CIIEACTBUEM IIpH
aHaJM3e TMPOOJIEMHBIX CHUTyalluii W OOOCHOBaHMM TIPHHMMAEMBIX pEIICHHH Ha OCHOBE
XUMHUYECKHX 3HAHUM;

NPEICTaBIATh IYTH PEIISHHsS TI00ATBHBIX MPOOJIEM, CTOSIIUX TIepel YeOBEYECTBOM, H
NEPCIEKTUBHBIX HANPABICHUN Pa3BUTUS XUMHUYECKUX TEXHOJOTUH, B TOM YHUCIE TEXHOJOTHH
COBPEMEHHBIX MAaTEpUAJIOB C Pa3IMYHON (PYHKIMOHAIBHOCTBIO, BO30OHOBIIIEMBIX HCTOYHHKOB
CBIPbsI, IEPEPAOOTKU U YTHIIN3ALIUH IPOMBIIIUIEHHBIX U OBITOBBIX OTXO/IOB.



BbInycKHUK HA YIJ1y0JI€HHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYHTHCS:

Gopmynuposams  yeib UCCAEO08AHUSL, BbLOBUSAMb U  NPOBEPSIMb  IKCHEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOUCMEAX 6ewecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYecKue peakyuu, O Xapakmepe U NpoOYKMAax paziuyHbIX
XUMUYECKUX PeaKyull;

CaMOCMOSAMeENbHO NIAHUPOBAMb U NPOBOOUNMb XUMUYECKUe IKCNEPUMEHMbL ¢ COOM00eHUeM
npasu 6e30nacHou pabomel ¢ gewecmeamu U 1a60pamopHuiM 000PYO00B8aAHUEM;

uHmepnpemuposams OaHHble O COCMAGe U CMPOCHUU BeWecms, NOLYYEHHbIE C NOMOWbIO
COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

ONUCHIBAMb  COCMOSIHUE INEeKMPOHA 6 AMoMe HA OCHOBE COBPEMEHHbIX KBAHMOBO-
MeXaHU4yecKux npeocmasieHuti o CmpoeHuu amoma Ol  OOBACHEHUA  pe3ylbmamos
CNEeKMPAIbHO20 AHAIU3A BEUWECNE,;

Xapakmepuzoeams — poib  A30MOCOOEPAHCAWUX — 2eMEPOYUKTUYECKUX — COCOUHEHUU U
HYKIEUHOBBIX KUCION KAK GANCHEUMUUX OUONOSUHECKU AKMUBHBIX 6EUeCME;

NPOCHO3UPOBAMb 803MONCHOCIb NPOMEKAHUS OKUCIUMENbHO-80CCINAHOBUMENbHBIX PeaKyull,
JIeACAUUX 8 OCHOBE NPUPOOHBIX U NPOUBOOCTBEHHBLX NPOYECCOS.



Coaep:xaHue y4e6HOoro npeamera «XumMus» (yray6/IeHHbIA YPOBEHb)

OCHOBBI OPraHN4YecKOH XUMHUU

IlosiBieHMe M pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. IIpeamer opranumdeckoit
XUMHUHU. MecTo U 3HaUeHHEe OPraHUYEeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK. B3anMmocBs3b
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB.

XUMHUYECKOE CTpPOEHHE KaK MOPSAOK COEJAMHEHHS aTOMOB B MOJEKYJE COTJacHO HUX
BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHMUECKOTO CTPOCHHUS OpPraHUYECKHX
coequuennit A.M. bytiepoBa. YriepoaHblil CKeJeT OpraHuyYeckoil Mosiekyibl. KpaTHocTb
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOIO CTPOEHHS MOJIEKYIL.
Wzomepust u uzomepsl. [lonstue o QynkunonanpHoil rpynme. IlpuHuumnel kiaccudpukanuu
OpPraHMYeCKUX COCTUHEHHH. MeXIyHapoaHas HOMEHKJIATypa W TPUHIMIBI 00pa3oBaHUsS
HA3BaHWI OPraHUYECKUX COCAMHEHHH.

Knaccupukanmss @ 0OCOOCHHOCTM OpraHMYECKUX peakuuid. PeaknnoHHbIE UEHTPHI
[TepBoHavanbHbIe MOHATHSA O TUIIAX U MEXaHU3Max OPraHUYECKUX peakuuid. ['oMmonutnyeckuii u
TETEPOJTUTHYCCKANA PpPa3pblB  KOBAJICHTHOM XMMHUYECKOW CBs3u. CBOOOAHOpAIUKAIBHBIN U
MOHHBIN MexaHu3Mbl peakuuu. [lonstue o Hykneodumne u saexTpoduie.

AnkaHbl. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIhl MeTaHa. Sp°-
rubpuanzanus opouraneit atoMoB yrieposaa. ['omonorunueckuii psg u obmas Gopmysa alKkaHOB.
CucremaTnueckasi HOMEHKJIATypa alKaHOB W paaukaioB. M3omepus yriepoaHOro ckenera.
Ou3nyecKkue CBOWMCTBA aAJIKAaHOB. 3aKOHOMEPHOCTH U3MEHEHHUs (U3UYECKUX CBOWCTB.
XUMHYECKHE CBOMCTBAa  allKaHOB: TaJIOTEHUPOBAHME, JETMJIPUPOBAHUE, TEPMUUECKOE
pa3ioXKeHue, KPeKUHT KakK CIOCOOBI MOJYYEHHsS Ba)XHEHIIUX COETUHEHHIl B OpraHM4ecKOM
cuHTe3e. ['opeHre aakaHOB KaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B IPOMBIIIIEHHOCTH U
obITy. M30Mepu3anus kak crnoco0 MosyueHHs] BBICOKOCOPTHOTO OeH3nHa. MexaHu3M peakluu
cBOOOAHOpauKanbHOro 3ameleHus. [lonydenue ankanoB. Peakuust Bropua. Haxoxnenue B
MPUPOJE U NPUMEHEHHUE AJIKAHOB.

Huxnoankansl. CTpoeHue MOJEKYN IUKIoankaHOB. OOmas (opmyna IUKIOAIKAHOB.
Homenknarypa  nmkioankaHoB.  M3omepuss  IUKIOANKaHOB:  YIJIEPOJHOIO  CKEJETa,
MEXKJIaCCOBasi, MPOCTpaHCTBEHHAs (yuc-mpanc-uzomepus). Crenudurka CBONCTB IUKIOATKAHOB
C MaJIbIM pa3MepoM IuKJIa. Peakiiuu nprucoeMHEeHNs U PaANKaIbHOTO 3aMEILEHHUS.

AnKkeHbl. DIIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MONEKYIbl OSTHIEHA. SP>-
rubpuan3ans opOuTanei aToMOB yriepojaa. G- M T-CBA3H. | OMOJIOTHYECKH psia U obmas
dopmyna ankeHoB. Homenkmarypa ankeHoB. M3oMepusi ajikeHOB: YIIEPOAHOTO CKENeTa,
MOJIO)KEHUS KpaTHOM CBSI3U, IPOCTPAHCTBEHHAs (yuc-mpauc-u3oMepusi), MeXKKIaccoBasl.
dusnueckue CBOWCTBAa alKeHOB. Peakuuu 31eKTpO(UIBHOTO NPUCOEIMHEHHUS KaK Crocod
nosiyueHus: (PyHKUMOHAJIBHBIX MPOU3BOJHBIX YIiaeBonopoaoB. [IpaBuino MapkoBHHKOBa, €ro
DIIEKTPOHHOE O0OCHOBaHWe. Peakimu oxucieHus u mnonuMepusanuu. llomudTuineH kak
KPYITHOTOHHAXHBIA MPOJYKT XUMHUYECKOrO Mpou3BojcTBa. IIpomblliuieHHbIe U 1a00OpaTOpHbIE
CrocoObl MOJMYYeHUs AIKEHOB. /Ipasuno 3aiiyesa. IlpuMeHeHUE aaKeHOB.

Anxaguensl. Knaccuduxaius ankaaveHOB MO B3aMMHOMY PACIOJIOKEHUIO KpPaTHBIX
cBsizeil B Mosekyne. OCOOCHHOCTHM DIEKTPOHHOTO M IMPOCTPAHCTBEHHOTO  CTPOCHHUS
COTPSDKEHHBIX ~ ankagueHoB. OOmas ¢dopmyna ankagueHoB. HomeHkiatypa u  u3oMepus
ankagueHoB. Ouznyeckue CBOMCTBA aNKaJUEeHOB. XMMUYECKHUE CBOMCTBA AKAJUEHOB: PEAKIIUU
NpUCOeANHEHUs (THIpPUpPOBaHHE, TaJIOTEHHPOBAHME), TOpEHUs U TNojaumepuszauuu. Bxman
C.B. JlebeneBa B modyueHHE CHUHTETHYECKOTO Kayuyyka. BynkaHuzanus kaydyka. PesuHa.
MHuoroo6pa3ue BHIOB CHHTETHYECKHX KaydyKOB, WX CBOWCTBAa W NpuMeHeHue. [lomydeHue
AJIKaIMEHOB.

AJNKUHBI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl alleTuseHa. Sp-
ruOpuau3anys opouTaneit aromoB yriepoaa. ['omonorunueckuii psa u obmias GopMyia aaTKuHOB.
Homenknarypa. M3oMmepusi: yriiepoJHOro CKeJeTa, MOJOKEHUS] KPaTHOW CBSI3M, MEXKKJIACCOBAs.



Pur3nyecKue CBOMCTBA AIKWHOB. XMMHUYECKHE CBOKMCTBA AJIKUHOB: PEAKLIMU ITPUCOEIUHECHHS KaK
croco0 Moy4yeHus MOJIMMEPOB U JPYTHUX MOJE3HBIX MPOAYKTOB. Peakyuu 3amewjenus. I'openue
aleTUJIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHM JUIsl CBAPKH W PE3KU METAJIOB.
[Tonmyuenue areTusieHa MUPOJIU30M METaHa U KapOuIHbIM MeToioM. [IpumMeHeHue aleTuieHa.

Apensbl. Hcmopus omkpvimus 6enzona. COBpeMEHHBIE MPEACTABICHUS 00 JIEKTPOHHOM
U IPOCTPAHCTBEHHOM CTpoeHMM OeH3ona. M3oMepuss ¥ HOMEHKIATypa TOMOJIOrOB OeH307a.
Oo6mas ¢opmyna apeHoB. du3uveckre CBOHCTBAa OeH307a. XMMHUYECKUE CBOWCTBA OEH30Ma:
peakuu ANEeKTPOPUIBHOTO 3aMelleHus (HUTpOBaHUE, TaJOr€HUPOBAaHUE) Kak Crocod
MOJIYYeHUS XMMHYECKUX CpEJCTB 3allUThl PACTEHUN; MPUCOCIAUHECHUS (TUAPUPOBAHUE,
raJIOTeHHPOBAHKE) KaK JOKA3aTEeIbCTBO HEMpEeIbHOTO XapakTepa OeHzona. Peakius ropenus.
[Tony4yenue 6enzona. OcobenHocmu XUMuyeckux c8oucms moayoid. BzauMHoe BIUSHUE aTOMOB
B MoJieKyne Tonyoina. OpuenmayuonHvle 3¢pghexmul 3amecmumeneu. [IpuMeHeHre TOMOJIOTOB
OeHsoia.

Cnuptel. Knaccudukanus, HOMEHKIaTypa CHOUPTOB. ['omoioruueckuii psju u oOmias
dbopmyra npeneabHbIX 0OJHOATOMHBIX crUpToB. M3omepust. du3ndeckue CBONCTBA MPeAeIbHBIX
OJIHOATOMHBIX CHHUPTOB. BogoponHas cBsA3b MEXIy MOJIEKYJIaMH U €€ BIMSHHE Ha (PU3NYECKUE
CBOMicTBa cHnUpPTOB. XHMHUYECKHME CBOMCTBA: B3aUMOJICHCTBUE C HATpUEM Kak CIOCO0
YCTaHOBJICHHUSI HATUYUS THAPOKCOTPYIMIBI, C TAJIOr€HOBOAOPOAAMH KaK CIOCO0 MONydeHUus
pacTBOPUTENICH, BHYTPU- U MEXKMOJICKYJIApHAs AeruapaTtanusa. Peakius ropeHus: CoupThl Kak
toriiBo. [lomyueHue »dTaHOna: peakuust OpOKEHUs TIIIOKO3bI, TUApATanus STHIICHA.
[Ipumenenune meraHona u 3TaHosia. DU3MOTOTHMYECKOE JEHCTBUE METaHOJa W ATAHOJA Ha
OpraHuM3M YeJOBEKa. OTUJICHIVIMKOJIb W TJIMUEPUH KakK MPEACTAaBUTEIN MPEaeiIbHBIX
MHOTOAaTOMHBIX criupToB. KauecTBeHHast peakiusi HA MHOTOATOMHBIE CIIUPTHI M €€ IPUMEHEHUE
JUIsl PacliO3HABaHUs TJIMLEPUHA B COCTaBE KOCMETUYECKUX cpeacTB. [IpakTuueckoe npumeHeHue
STUJICHTIIUKOJIS U TJIUIEPUHA.

®enon. CtpoeHue Momnekynbl ¢peHona. BlaumHoe BiIusHUE aTOMOB B MoJieKyne (eHoa.
®dusndeckue cBoicTBa (eHoma. XUMUYECKHE CBOWCTBA (PEakIMH C HATPUEM, THAPOKCHIIOM
HaTpus, 6pomom). [Tonyuenue penona. Ilpumenenune gpenona.

Anpaerunpl U keToHbl. Knaccudukaius anpaerugoB U KeToHOB. CTpoeHue mpenebHbIX
aNbJIETHIOB. JJEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOCHHE KApOOHUJIBHOW  TPYIIIHL.
['omonoruyeckuii psan, obmas GopmMyiia, HOMEHKJIATYpa U U30MEPUs MPEACTbHBIX abJACTUIOB.
®u3nyeckue CBOMCTBA MPEEIbHBIX albJErHIOB. XHMHYECKHE CBOMCTBA MpPEAeIbHBIX
albJACTUIOB. THUIPUPOBAHME, KAUYECTBEHHBIC PEAKIMH Ha KapOOHWIBHYIO Tpymnmy (peakius
«cepedpstHOTO 3epKaniay, B3aumojeicTBue ¢ ruapokcuaom Mmeau (I1)) U ux mpumeHeHue s
OOHapy)XeHHSI TPEJEIbHBIX aJbJIETUIOB B MPOMBIIUICHHBIX CTOYHBIX Bojax. [lomyuenue
MpeeNbHBIX albJErHIOB: OKUCICHHE CIUPTOB, TUApaTaius aneTtuieHa (peakuus Kydeposa).
Toxkcuunocth ampaerunoB. I[IpuMeHenune ¢dopmanpaeruga W amnetaabaeruaa. AIETOH Kak
MpeCTaBUTENb KETOHOB. CTpoeHue MomeKkynbl arneroHa. OCOOCHHOCTH DPEAKIMH OKHCICHUS
aneroHa. [I[pumeHeHne aneroHa.

Kap6onoBeie kucnotel. Kiaccupukanuss ¥ HOMEHKIATypa KapOOHOBBIX KHCIIOT.
CtpoeHune  mpenenpbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIOT.  ODJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIBLHOU rpynmbl. ['omonorndeckuit psi u obiias popmyna
MpEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. @Du3Wyeckwe CBOWCTBA MPEaeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XWUMHYECKHE CBONCTBA MpEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT (pEaKIuu ¢ METa/lIaMH, OCHOBHBIMU OKCHJIaMHU, OCHOBAHUSMH M COJISIMU)
KaK TMOJATBEPIKICHHUE CXOJICTBA C HEOPTAaHUYECKUMHU KHUCIOTamH. Peakuus sTepudukanvu u ee
obpatuMocTh. BnusHue 3amectuTesneil B yriaeBOAOPOJHOM paJUKalie Ha CHIY KapOOHOBBIX
kucnoT. OCoOEHHOCTH XMMHYECKUX CBOWCTB MYpPaBBHMHOW KHUCIOTHI. [lomydeHue mpeaenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE aJKaHOB, aJKEHOB, INEPBUYHBIX CIHUPTOB,
aNbIeTUI0OB. BakHelIne mpencTaBuTenn KapOOHOBBIX KHUCIIOT: MYypaBbHHAS, YKCYCHas H
OensoifHas. Beicmme mnpenenbHble W HEMpeelbHble KapOOHOBBIE KHCIOTHL. Onmuueckas
uzomepus. Acummempuyeckuti amom yenepooa. Ilpumenenne kapOOHOBBIX KHCIIOT.



Cnoxuble »¢upel u kupbl. CTpoeHHE ¢ HOMEHKJIATypa CIOXHBIX 3(HUPOB.
MesxxknaccoBasi uzoMepusi ¢ KapOOHOBBIMU KHcIOoTaMU. CrIOcOObI OMyYEHUs CIOXKHBIX A(UPOB.
OOpatumocTh peaknuu dTepudukanuu. [IpuMeHEeHHE CIOXKHBIX S(QHUPOB B TUIIEBOH U
nap@roMepHON NPOMBIIUIEHHOCTU. JKHUpBl Kak CIOXKHbIE 3(UPBl TIUIEPUHA M BBICIIUX
KapOOHOBBIX KHCJIOT. PacTuTenbHble M >KMBOTHBIE >KHUPBI, UX cocTaB. DHU3MUECKUE CBOWCTBA
KUPOB. XMMHYECKUE CBOMICTBA >KMPOB: TMAPUPOBAHUE, OKUCICHHE. ['MApPOIN3 MM OMBUICHHE
KHUPOB KaK CIOCOO TPOMBIIUICHHOTO TMOMYYEHHUs COJeW BBICHIMX KapOOHOBBIX KHCIOT.
[Tpumenenue kupoB. MbLUIA KaK COTH BBICIIMX KapOOHOBBIX KUCIOT. MoroII1e CBOIICTBa MbLIA.

VraeBoasl. Knaccudukanus yrineBogoB. @dusnueckue CBOWCTBA M HAXOXKACHUE
YIJIEBOJOB B Ipupone. [roko3a Kak anpAerugocnupT. XHUMHUYECKHE CBOWCTBA IUIFOKO3BI:
ayuauposanue, aiKUIUposanue, CIMpToBOE U MOJIOYHOKHUCIIOE OpOXKeHHEe. DKCIIEPUMEHTAIbHBIC
JI0OKa3aTesIbCcTBa HAIMYMS AJIbJIETUAHON M CHMPTOBBIX Ipymni B IUtoKo3e. [loayyeHne riroKo3sl.
@Dpykmosa Kaxk uzomep 2mokoszvl. Puboza u Oesoxcupuboza. Baxueimme gucaxapuibl
(caxaposa, 1akmosa, manvmosa), UX CTpoeHue U puandeckue cBoicTBa. ['maponus caxapossl,
Jakmo3svl, manrbmoswl. Kpaxman M LeIo03a Kak OMOJIOrMYecKHe MOJUMeEpbl. XHUMUYECKUE
CBOICTBa Kpaxmala (TUAPOJIN3, KaueCTBEHHAs! peakivs ¢ HOJOM Ha KpaxMmall U ee MPUMEHEHHE
Ui oOHApy)KEHHsl Kpaxmaja B MPOAYKTaX MHUTaHWs). XHMHUYECKHE CBOWCTBA IIEIUTIONIO3BI:
TUAPONN3, 0O0pa3oBaHue CIOXKHBIX 3¢upoB. [IpumeHenne u OHONOrHYECKas pPOJib YIIIEBOIOB.
OxkucneHue yrieBoi0B — UCTOUHUK SHEPTUU JKUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IPUMeEpE alleTaTHOTO BOJIOKHA.

Wnentudukanyss OpraHMYECKUX COeIWHeHHH. ['eHeTHuecKkas CBS3b MEXKIY KIIacCaMH
OpPraHUYECKUX COETUHEHUI.

Awmunsl. [lepBruuHble, BTOpUYHbIE, TPETUUHBIE aMUHbI. Kilaccudukanus aMuHOB O THUITY
YIJIEBOJOPOAHOTO  paJuKajia M YUCIYy AaMUHOIPyNH B  MOJIEKyJle. OIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MpeAeNbHbIX aMuHOB. Du3nyeckue cBolcTBa aMUHOB. AMHUHBI KaKk
OpPraHMYECKHE OCHOBAHMS: PEaKLMU C BOJOW, KucioTamMHu. Peakuns ropeHus. AHMIMH Kak
MPEJICTaBUTENb apOMaTHUYEeCKUX aMUHOB. CTpoeHue aHWIMHA. [IpudnHbl 0ciabieHnss OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMM IIPEIEIBHOTO psifa. XMMUYECKUE CBOMCTBA aHUJIMHA!
B3aMMOJICIICTBHE C KUCIOTaMH, OpOMHON BOJOW, okucieHue. [lomydyeHne amMuHOB
AIKWIMNPOBAaHMEM aMMHAKa U BOCCTAHOBJIEHMEM HMUTPOIPOM3BOIHBIX YIIE€BOAOPOJOB. Peaknus
3unuHa. [I[ppumMeHeHre aMMHOB B (papMalleBTUYECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cblpbe O
npou3800cmea anuiunogvlx kpacumeneti. Cunmeswl Ha OCHO8e AHUTUHA.

AmvuHokucnotel u Oenku. CoctaB u  HoMeHkiarypa. CTpoeHWe aMHUHOKHCIIOT.
['omonoruueckuit psj OpeAerbHBIX AMHUHOKHUCIOT. M30Mmepus npeoenbHbiX aMUHOKUCTION.
@®usnyeckue CBOICTBAa NPECIbHBIX AaMHHOKHUCIOT. AMHHOKUCIOTHI Kak aMm@oTepHbIe
opranuueckue coequHenus. Cunres nentuaos. llentuanas cBsa3b. buonornueckoe 3HaueHue a-
aMuHOKHUCIOT. OOnacTu NMpPUMEHEHHs] aMHHOKHUCIOT. benku Kak mnpupojHble OHOIMOIMMEpHI.
CoctaB u crpoeHue OenkoB. OcHOBHble AMUHOKUCIOMbL, 0bpasyiowue Oenku. XUMHUYECKUE
CBOMCTBa OENKOB: THUIPOJIU3, JACHATYpalus, KadeCTBCHHBbIC (IIBETHBIC) pEaKIMH Ha OCNKH.
[IpeBpamenust 6enkoB nuiy B opranusme. buonornueckue GpyHkuuu 6enkoB. Jocmuoicenus 6
U3yYeHUuU CmpoenUst U cunmesa 6enKos.

A3zomcoodepocawue cemepoyurnuieckue coeourenus. Iluppon u nupuoun: s1eKmpoHHoe
cmpoenue, apomMamuyeckull Xapakmep, pasiuyue 68 NpOosA6NeHUU OCHOBHBIX CBOUCMS.
Hyxneunosvie kuciomwi: cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmas HyKIeUHO8bIX
kucaiom ({HK, PHK). Ponb HYKIeuHOBbIX KUCIOM 8 HCUZHEOessMeNbHOCMU OP2AHUZMOS.

BricokoMmonekynsapable  coequHeHUs. (OCHOBHBIE TOHSATUS  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, TIOJUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3ALNU.
Knaccugpukamuss momumepoB. OCHOBHbIE CHOCOOBI  TOJYYEHHUS  BBICOKOMOJIEKYIISPHBIX
COCIMHEHUI: peakuuy NOoJMMEpU3aluu W MoJIuKoHAeHcauuu. CTpoeHHe M CTPYKTypa
IIOJIUMEPOB. 3aBUCUMOCTb CBOICTB IOJIMMEPOB OT CTPOECHMSI MOJIEKYN. TepMoIulacTU4HbBIE U
TEPMOPEAKTUBHBIE TMONUMEPBL.  [Ipogoodsawue opeanuyeckue nonumepsi. Komnosummsie
mamepuanel. Ilepcnekmugvl UCNONb308aHUS KOMNO3UMHbIX Mamepuanos. Knaccudukanums



BOJIOKOH. CHHTeTHYecKHe BOJOKHA. [lomuddupHbIe W MOJMAaMHIHBIE BOJOKHA, UX CTPOEHHE,
cBoiictBa. IlpakTuyeckoe HCMONb30BaHUE BOJOKOH. CunmemuuecKkue NieHKU. U30AAYUS O
npo60008, MemOpamvl 0jisi ONpecHeHUs 600bl, 3auUMHble NAeHKU OJisl ABMOMOOUell, NIACMbIPU,
xupypeuueckue nossasku. Hoevie mexnonozcuu oanvheliue2o co8epuieHcmeo8anus noJIUMEPHbIX
Mamepuanos.

Teopernueckne 0CHOBbI XUMHH

Crpoenue BemectBa. COBpeMEHHass MOJENb CTPOECHHMs aroma. Jlyanusm 3JeKkTpoHa.
Keanmosvie uucna. PacupeneneHue 3J1€KTPOHOB 10 SHEPTETUYECKUM YPOBHSAM B COOTBETCTBUU C
MPUHIIMIIOM HauMEHbIIEeH SHepruu, mpaBuioM XyHaa u npuHuunom I[laymu. OcobeHHOCTH
CTPOCHUS SHEPTeTUICCKUX YPOBHEH aTOMOB d-3JIEeMEHTOB. DIIEKTPOHHAS KOH(PUTYpALHUS aTOMA.
Kraccudukaiuss XUMHYECKUX DJIEMEHTOB (s-, P-, d-ajeMeHTbl). OCHOBHOE U BO30YXKICHHbIC
COCTOSIHMSI aTOMOB. BaneHnTHble asekTponbl. [lepruonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. ®usnueckuii cmbicn [lepuoanueckoro 3akona J[.1. Menneneesa. [Iprunnbl
Y 3aKOHOMEPHOCTHU U3MEHEHHSI CBOMCTB 3JIEMEHTOB M MX COCIMHEHUN IO TIEPHOJIaM M TPyIIaM.
MupoBo33peHueckoe u HayyHoe 3HaueHue Ilepumommueckoro 3akona J[[.M. Menneneesa.
Ilpoenosvl JI.U. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX IIEMEHMO8.

DNeKTpoHHas NpUpoJa XHWMHUUYECKOW CBSI3U. DJIEKTPOOTpULATENbHOCTh. KoBasleHTHast
CBSI3b, €€ PA3HOBUIHOCTU M MEXaHM3Mbl 0Opa3oBaHMsI (OOMEHHBIM U JIOHOPHO-aKLEITOPHBIH).
Nonnas  cBa3p.  Merajunueckass  CBaA3b.  BomoponHas — cBsa3b.  MeoiemonexynsapHvie
83aUMOOCUCMBUSL.

Kpucrannuueckue u amopdHsbie BemecTBa. THUITBI KPUCTANIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIIpHAsi, MIOHHAsI, METAJUTMYECKas ). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THIA
KpUCTAIIIMYECKON pemeTku. [Ipuunasl MHOT00Opasus BemiecTB. CoBpeMEHHBIE MPEACTaBICHUS
0 CTPOEHUU TBEPHABIX, JKUJKUX U Ta3000pa3HBIX BEHIECTB. JKuoKue Kpucmaiiol.

XUMHUECKHE peaklnu. ['OMOreHHble U reTeporeHHble peakiuuu. CKOpoCTh peakluu, ee
3aBUCUMOCTh OT pPa3JIMYHBIX (PAKTOPOB: TMPHUPOABl PEATUPYIOMIUX BEIIECTB, KOHIIEHTPAIUU
pearupyromux BemecTB, TemmepaTypsl (mpaBmwio Bant-I'odda), mmomaan peaknnoHHON
MOBEPXHOCTH, HAJUYMS KaTajau3aTopa. ODHEPrusi aKTHBAIUU. AKMUBUPOBAHHbIL KOMMNIEKC.
KaranuzaTtops! u katanu3. Posib KaTaM3aToOpoB B IPUPOJIE U IPOMBIIINIEHHOM ITPOU3BOJICTBE.

Ionuamue 06 sumanvnuu u sumponuu. Snepeuss Iub6ca. 3axon 'ecca u crneacTBUA U3
Hero. TernnoBeie 3pPexThl XUMUYECKUX peakuuid. Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh
peakmuii. XumMudeckoe paBHOBecHwe. CMEIIEHHE XMMHYECKOTO PaBHOBECHS TOJ JEHCTBHUEM
pa3iauuHbIX (AKTOPOB: KOHIIGHTpAIIMM PEareHTOB WM MPOAYKTOB PEaKIMH, IaBICHUS,
TeMIiepaTypbl. Polib cMelieHnst paBHOBECHSI B TEXHOJIOTUYECKUX MTPOIIECCax.

HucnepcHbie cuctembl. Konnouownsie cucmemol. VIcTUHHBIE pacTBOphl. PacTBOpeHue Kak
bus3uko-xuMudeckuit mporecc. CrmocoOs! BIpaXXKeHUST KOHIIEHTPAIIMN PACTBOPOB: MAacCOBast IO
PacTBOPEHHOTO BEUIECTBA, MOIAPHAA U MOAANbHAA Kouwyenmpayuu. Tump pacmeopa u
mumpoeaHue.

Peaknun B pactBOpax 35eKTpoiauToB. KadecTBEHHbIE peakIMM Ha HMOHBI B pPacTBOPE.
KucnoTHo-0CHOBHBIE B3aMMOJECUCTBUS B pacTBopax. AmMdorepHoCTh. HoHHOe npoussedeHue
600bl. Booopoouwiii nokasamens (pH) pacmeopa. I'mpponus coneil. 3HaueHHE THAPOIU3a B
OMOJIOTHYECKUX 0OMEHHBIX Tporeccax. [[puMenenre ruiponn3a B MPOMBIITUICHHOCTH.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMK B PUPOJIE, TPOU3BOJCTBEHHBIX MPOIECCax
U KU3HEACATEIPHOCTH OPraHU3MOB. OKUCAUMETbHO-80CCMAHOBUMENbHBIY NOMEHYUAN CPeObl.
Huaepamma Ilyp6>. TloBenmeHue BemiecTB B cpelax ¢ pa3HbIM 3HadeHneMm pH. Metoas
ANIEKTPOHHOTO U 2IeKMPOHHO-UOHHO20 Oaitanca. ['aabBaHMYECKUN dSJIeMEHT. XUMHUYECKHe
UCTOYHUKU TOKa. Cmanoapmusiii 8000poOHbIL 31ekmpod. Cmanoapmuulil  371eKmpoOHblil
nomenyuan cucmemvl. Pao cmaHOapmmuvix 231eKmMpoOHbIX nomenyuanos. Hanpaenenue
OKUCTIUMENIbHO-80CCMAHOBUMENbHBIX peaKkyuti. DIEKTPOJIM3 PACTBOPOB U PACIUIABOB COJIEH.
[IpakTHueckoe NPUMEHEHHE SJEKTPOJIM3a Ul MOJYYEHHMS IIEJIOYHBIX, IIEIIOYHO3EMENbHBIX



METAJIJIOB U amtoMuHUsA. Koppo3usi MeTaioB: BHUIIBI KOPPO3HH, CIIOCOOBI 3alTUTHl METAIJIOB OT
KOPpO3UH.

OCHOBBI HEOPraHUYECKOH XUMUH

Oo6mas xapakrepuctuka smeMeHToB |A—IIIA-rpynn. Oxcuasl U nepokCUabl HATPUS U
Kanus. PacriosHaBaHue KaTHOHOB HaTpus U Kanusa. Conu HaTpus, Kajlus, Kalbliusg U MarHus, Ux
3HaYCHHWE B TPUPOAE M SKU3HU UENIOBEKa. JKecmKkocmb 600bi U CHOCOObL ee YCMPAaHeHUs.
Komnnexcnvle coedunenus antomunus. Anomocusukamaot.

Mertamner IB-VIIB-rpynn (menp, nuHK, XpoM, mapraser). OCOOCHHOCTH CTpPOCHUS
atomoB. O0mue ¢usznyeckue U XxuMudeckue cpoiictra. Ilonydyenune u npumenenue. OKCUIbl U
TUAPOKCUABl 3TUX METAJJIOB, 3aBUCHUMOCTb WX CBOMCTB OT CTEIIEHUM OKMCIEHHUS D3JIEMEHTA.
Baxneiime conu. OKHUCIUTENbHBIE CBOMCTBA COJEH XpOMa M MapraHiia B BBICHIEH CTENEHU
oKucieHus. Komniexkcuvie coeOunenus xpoma.

OOmas xapaktepuctuka 3nemMeHToB |VA-rpymnmnel. CBolicTBa, NOIYYEHUE U IPUMEHEHUE
yras. CUHTE3-Ta3 KaKk OCHOBAa COBPEMEHHOW IMPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIM Yroyib Kak
agcopbent. Hanocmpykmypwi. Muposvie oocmudicenusi 6 obnacmu co30anus HAHOMAmMepuaios.
InexmponHoe cmpoeHue Monekyivl yeapHo2o 2asza. llonyuenue u npumenenue yeapHo2o 2asa.
buonoruueckoe neiictBue yrapHoro raza. Kapouasl kanbius, amoMuHus U kene3a. KapOoHaTsl
u runpokapOoHatel. Kpyeosopom yenepooa 6 dwcueou u Hedxcusou npupode. KadecTBeHHas
peakuus Ha KapOoHaT-uoH. DuU3MuUECKUe M XHUMHUYECKHE CBOHCTBa KpeMmHHs. CuiaHbl U
cumuiuasl. Oxenn kpemuus (IV). KpemuueBbie KUCIOTH U X cojid. CUIIMKATHBIE MUHEPAIIBI —
OCHOBA 36MHOM KOPBI.

OObmas xapakrepucTtuka 3yeMeHToB VA-rpynnel. Hutpunbsl. KauecTBenHas peakius Ha
HMOH aMMOHHS. A30THasl KMCJIOTa Kak OKHciIuTendb. HuTpaTel, UX ¢u3nyeckue U XUMHUYECKUE
cBoicTBa, mpuMeHeHue. CBolcTBa, noyueHue u npumeHeHue gocdopa. ®ochun. dochopusie
u nonudocdopHbie KUCA0ThL. bruonoruueckas poib GocdaTos.

Obmas XapaKTepUCTHKA 3JIEMEHTOB VIA-rpynmsl. OcoOsie CBOICTBa
KOHIIGHTPUPOBAHHON cepHOW KHCIOThl. KadecTBeHHble peakluu Ha CyiabQua-, cynbpur-, u
Cynb(haT-uOHBI.

OOmas xapaktepuctuka 3ieMeHToB VIIA-rpynmel. OcobGeHHOCTH XuUMHMH  (TOpA.
['anoreHoBogopoibl W HX TMoOJydeHUEe. [aloreHoBONOpOAHBIE KHMCIOTHI W HUX  COJIU.
KadecTBeHHBIE peakiuM Ha TrajJoreHuA-uoHbl. Kucimopoaconepikaiiye COEIUHEHUs XJopa.
IIpuMeHeHne rajloreHoB U MX BAXKHEUIINX COCITMHEHUM.

Bnacopoounvie cazvi. Ilpumenenue 61a20pooHbix 2a3o8.

3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB IPOCTBIX BEILIECTB, BOAOPOIHBIX COEAMHEHUH,
BBICHIMX OKCHJIOB U TUAPOKCHJIOB.

W nenTudukaiys HEOPraHUIeCKUX BEIIECTB M HOHOB.

X¥uMHA U JKH3HD

Hayunbie mMeTonbl mo3HaHus B XumuH. VcTounuku xumuueckod wHopmanmu. [Tonck
uHpopManMM 1O Ha3BaHUAM, HACHTH(PUKATOpPAM, CTPYKTYPHBIM GdopmyiaaM. XHUMHYECKUN
aHaJu3, CHUHTE3, MOJECIMPOBAHUE XMMHYECKUX MPOLIECCOB M SIBIICHUM KaK METOAbl HAyYHOTO
no3HaHus. Mamemamuueckoe MoOderuposanue NPOCMPAHCMBEHHO20 CMPOEHUS MOAEKYI
opeanuueckux sewjecms. CogpemenHble Pu3uUKO-XuMuyeckue memoosbl YCmaHos1eHus: COCmasa u
CMPYKMYpPbl 8eUieCms.

Xumus u 310poBke. JlekapcTBa, GepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[Ipobnemsbl, CBs3aHHBIE C MPUMEHEHUEM JICKapCTBEHHBIX MpemnapaTtoB. BpenHbie MPUBBIUKU U
dakTopbl, pa3pylIaomie 3J0pOBbe (KypeHHe, YIOTpeOJICHHe aaKorois, HapKOMaHUs).
PammonansHoe nutanue. [1umesrsle o0aBku. OCHOBEI IUIIEBOA XUMUH.

Xumus B Meaunune. PazpaboTka nexkapcTB. XUMHUYECKHE CEHCOPBI.



XuMusi B TOBCEJHEBHOM >KM3HHU. MOIOIIME M YUCTALIME CpPEICTBA. PenenneHTsl,
uHcekTuiuAbl. CpeacTBa JMYHOM THrueHbl M KocMeTuku. [IpaBuia Oe3omacHoil paboThl C
€KUMHU, TOPIOYMMHU ¥ TOKCUYHBIMU BELIECTBAMHU, CPEJICTBAMU OBITOBON XMUMHUHU.

XuMUs U CcelbCKOoe XO034icTBO. MuHepalilbHble U opraHudeckue ynoobpenus. Cpencrsa
3aILUTHI PACTCHUM.

XuMmus B mpombinuieHHOCTH. OOIIMe MNpeAcTaBiIeHUs O MPOMBIIUICHHBIX CIIOcO0ax
IOJIyUYEHUS! XMMHMUYECKHUX BEIIECTB (Ha NpUMEpe IMPOMU3BOJACTBA aMMHaKa, CEPHOM KHUCIIOTBHI).
[IpombinieHHass opraHudeckass xumus. Cplpbe 11 OPraHUYECKOM IPOMBIIUICHHOCTH.
[Tpobnema OTXOAOB M MOOOYHBIX NPOIYKTOB. Hambosiee KpymHOTOHHAa)KHBIE MPOU3BOACTBA
opraHmyeckux coenauHeHuil. Yepnas u nBetHas Meramryprus. CTEKIIO W CHJIMKaTHas
IIPOMBILUIEHHOCTb.

Xumuss U 3Hepretuka. [lpuponHble HUCTOYHMKHM yrieBoaoponoB. IlpuponHbeii u
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTAaB M HCHOjib30oBaHWe. CoctaB HePTH M ee mepepaboTka.
Hedrtenpoaykrel. OxraHoBoe uucino OenszuHa. OxpaHa OKpyXaromied cpeasl IpU
HedTenepepabOTKe M TPAHCHOPTHPOBKE HEPTENPOAYKTOB. AJBTEpHATUBHBIE HWCTOYHUKU
SHEPIUH.

Xumuss B crpoutenbcTBe. lLlement. beron. Ilogbop onTuManibHBIX CTPOUTENBHBIX
MaTepHaloB B IPAKTUUYECKOH JESTEIIbHOCTH YEJIOBEKa.

XHAMHMS 1 OKOJIOTHsL. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPellbl U €r0 MOCIIEICTBHS.
Oxpana rugpocdepsl, To4YBbl, aTMOchepsl, GI0psl U GayHbl OT XUMUYECKOTO 3aTrps3HEHUS.

Tunbl pacyeTHBIX 3a1a4:

HaxoxaeHne MONeKyIsspHOW (pOpMYJIbI OPraHHMYECKOTO BEIIECTBA IO €r0 TUIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, HIIM MO MPOIYyKTaM CrOpaHUsl.

PacueTsr MmaccoBoii 10511 (Macchl) XUMUYECKOTO COSMHEHHUS B CMECH.

Pacuetsr Maccel (0ObeMa, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIH OJHO H3
BEIIECTB JJAHO B U30BITKE (MMEET MPUMECH ).

Pacuets MaccoBoil minM 00BEMHON JONHM BBIXOJAA MPOAYKTA PEAKIUU OT TEOPETUYECKU
BO3MO>KHOTO.

Pacuets! TermnoBoro a¢dexra peakiuu.

PacueTsl 00bEMHBIX OTHOIIEHUM Ta30B MPU XUMHUECKUX PEAKITHIX.

Pacuetsr macchl (0ObeMa, KONMMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO W3
BEIIIECTB JJaHO B BUJIE PACTBOpA C ONPEEICHHOM MacCOBOM J0JIel PAaCTBOPEHHOTO BEIIIECTBA.

IIpumepHbIe TeMBbI IPAKTHYECKUX padoT

10 xaacc

KauectBenHoe onpeneneHue yriaepojia, BOJAOPO/ia U XJIopa B OPraHUYEeCKUX BEIIECTBAX.
Pelienne sxcnepuMeHTANIBHBIX 3a7a4 Ha MOJIy4YE€HUE OPTaHUYECKUX BEIIECTB.
Pemienne skcniepuMeHTANIbHBIX 33/]a4 Ha PaClIO3HABAHME OPTaHUYECKUX BEIIECTB.
Pemienune skcnepuMeHTANIbHBIX 3a7a4 MO TeMe «I 'eHeTu4YecKasi CBI3b MEXIy KiacCaMu
OPraHUYECKUX COCTUHEHUIN.

[Tomy4yenue >THIIEHA U U3y4EHHUE €r0 CBOMCTB.

ITonydyeHune yKCyCHOM KUCIOTBI U U3YUEHUE €€ CBOMCTB.

I'unponus KupoB..

HccnenoBanue CBOMCTB OEIKOB.

CBolicTBa OTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

XHUMHYECKHE CBOMCTBA aJIbJICTHUI0B.

CuHTe3 coXKHOTO ddupa.

I'mpponus yrieBonos.

11 kaacc

HccnenoBanue BIUSHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOHN peakiuu



CpaBHeHHE CBOMCTB HEOPraHUYECKUX U OPTraHUYECKUX COECTMHEHUM.

WNnentndukanys HeOpraHMIeCKUX COCAMHEHHUH.

[Toryuenue, cobnpanue 1 pacrio3HaBaHKE ra3oB.

Pelienue skcnepuMeHTANIbHBIX 3aa4 10 TeMe «MeTauibly.

Pemenue skcnepuMeHTalIbHBIX 3a1a4 10 Teme «Hemeramnby.

Pelienue skcnepuMeHTANIbHBIX 3a7a4 Mo Teme «I uaponus»

Pemenue skcniepuMeHTaIBHBIX 337a4 10 TeMe «l 'eHeTnYecKas CBSI3b MEXAY KiacCaMu
HEOPraHUYECKUX COCAMHEHUI.

Pemenue skcnepuMeHTaNIbHBIX 3a7a4 10 TeMe «l 'eHeTHYeCcKas CBSI3b MEXKAY KilacCaMu
OPTraHUYECKUX COCTUHCHUI.

TemaTuuyeckoe IJIAaHUPOBAaHHE y‘IGGHOI‘O npeamMmeTa «XUMHUA»

10 kaacce (170 yacoB)

No HaumenoBanue paszzaena, TeMbl Koin-Bo
JacoB

1 [IpeameT opraHruYecKo XUMHUH. 3

2 Crpoenne 1 K1acCH(hUKaIst OpraHnIeCKIX COSIMHEHMIA 21
3 Peakmuy opraHuyecKux CoeTMHEHUI 6

4 YraeBomopoab 51
5 Kucnopoaconeprkaiie coequHeHNs 39
6 YrneBoibt 12
7 A3zoTcoaeprkalive CoOeMHEHNs 13
8 Buonorndecky akTHBHBIE COSTUHEHUST 16
9 Peseps 9

11 xaacc (170 yacoB)

Ne HaumenoBanue pa3aesia, TeMbl Konuue

CTBO
4aCcoB

1 CrtpoeHue aToMa 20

2 Crpoenue BeriecTBa. [lyciepcHbIE CHCTEMEI. 30

3 XUMHYECKUE PeaKIuu 30

4 BemecrBa u ux cBoiicTsa 70

5 XuMu B )KA3HU 00IIeCTBA 16

6 Peseps 4




