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1. HosicHUTEABLHAA 3aLIHCKA

Pabouas yueOHas nporpamma mo xumuu 11 10-11 kmaccoB cocTaBieHa B COOTBETCTBHH C:

- TpeboBanusaMu DeepaabHOrO rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTAHAAPTa CPEIHETO
o0uiero o0pa3oBaHus, YTBEPKIACHHOTO MTpHUKa3oM MuHucTepcTBa 00pa3oBanus U HayKu Poccuiickoii
Oenepauun (o1 17 mast 2012 r. N 413) (c U3MEHEHHUSIMU U IOTIOJIHCHUSIMHU ).

Ha OCHOBE:

- IlpumepHOii OCHOBHOW 00pa3oBaTENBHONW MPOrPaMMBI CPEIHETO O0IIero oOpazoBaHUs
(omobpena pemenueM dDenepadbHOrO  y4eOHO-METOAUYECKOTO OOBEAMHEHUS 1O  OO0IIeMy
oOpa3zoBanmio, MPOTOKOI OT 28.06.2016 1. Ne2/16-3),

C Y4EeTOM:

- IPUMEPHOI POrpaMMBI CpeIHero oob1ero oopazoBanus mo xumuu 10 -11 kaaccer (6a30BbIi
ypoBeHs), M.: IlpocBemenue, aBTop nporpammsl H.H. I"apa.

B cootrBerctBun ¢ tpeboBanusmMu PI'OC COO upeasiMu u3ydeHHs y4eOHOrO MpeaMera

«XuMHus» Ha 6a30BOM YPOBHE CPEHET0 00111er0 00pa30BaHus SBISIOTCS:

® OCBOCHME 3HAHMM O XMMHMYECKOM COCTAaBISIOIIEH €CTECTBEHHO-HAy4YHOW KapTHHBI MUDa,
BOKHEUIIINX XUMHYECKUX MOHITHX, 3aKOHAX U TEOPHUSIX;

® OBJIQJICHUE YMEHUSIMU TMPUMEHSTH TOJYUYCHHbIE 3HAHUS JIsI OOBSICHEHUS Pa3HOOOpPa3HBIX
XUMUYECKUX SIBJICHUH M CBOMCTB BEIIECTB, OLEHKH POJIM XUMHUU B Pa3BUTUH COBPEMEHHBIX
TEXHOJIOTHH ¥ IMOJy4YEeHUH HOBBIX MaTePUAJIOB;

® OBJIQJICHUE YMEHUSIMU MPOBOJUTH HAOIIO/ICHHUS, IJIAHUPOBATh U BBIMOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTaTh THUIOTE3bl M CTPOUTH MOJENH, MPAKTUYECKOIO HCIIOIb30BAHMUS XMUMHUYECKUX 3HAHMIA;
OLICHHUBATh JOCTOBEPHOCTH €CTECTBEHHO-HAYYHOH HH(POpMAIUH;

® pa3BUTHE TO3HABATENHHBIX MHTEPECOB, MHTEIUIEKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpouecce NpUOOpeTeHUs 3HAHUW 1O XUMHHM C MCIOJIb30BaHUEM DPAa3IMYHBIX HCTOYHUKOB
nH(popMaluy U UHPOPMAIIMOHHBIX TEXHOJIOTH;

® BOCIIUTaHHE YOEKIEHHOCTU B BO3MOXHOCTH MO3HAHMS 3aKOHOB MPUPOJBI U HUCIIOJI30BAHUS
JOCTHKEHUM XUMHUU Ha OIaro pa3BUTHS YENOBEYECKOW IMBHUIU3ALMU; HEOOXOIUMOCTU
COTPYJHHYECTBA B MPOIIECCE COBMECTHOTO BBINOJHEHUS 337134, YBAKUTEIBHOI'O OTHOLIEHHS K
MHEHUIO OMIMOHEHTa MpU 00CYKIEHUU MPOOJIeM €CTECTBEHHOHAYYHOTO COIEp aHHs; TOTOBHOCTH K
MOpaJIbHO-ITUUECKON OLIEHKE MCIIOIb30BaHMs Hay4HbBIX JIOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 3a
3allUTY OKPY>KArOIIEH Cpeibl;

® ICTIOJIb30BaHNE TMPHOOPETEHHBIX 3HAHUN M YMEHHM IS peIIeHHs MPAKTUYECKHX 3a1ad
MMOBCETHEBHOW JKM3HU, oOOecredeHuss Oe30MacHOCTH COOCTBEHHOW JKW3HH, pallMOHAIBHOTO
MIPUPOIONOIB30BAaHUS U OXPaHbl OKPYXKaIOIIeH cpebl.

B nporpamMmmy BKIIFOUEHO OCHOBHOE COJIepKaHHue Kypca, npeacraBieHHoe B [Ipumepuoi OOII
COO. Pabouas mporpamma obOecriedeHa ydeOHUKaMH, Y4eOHBIMH TMOCOOWSMHU, BKJIIOUYECHHBIMU B
denepanpHBIE  TIEpeYeHb  YYEOHHMKOB, PEKOMEHIIOBAaHHBIX MHHHCTEPCTBOM  IMPOCBEIICHUS
Poccutiickoit @eaepanun K UCIOJIB30BAaHUIO B 00pa30BaTEIHFHOM IIpoOIlecce B 00IIe00pa3oBaTeIbHbIX
yupexaeHusx. CTpyKTypupoBaHHE Yy4eOHOTO MaTepuana U TOCIEAOBATEIbHOCTh €ro HM3yueHUs
onpeaensiercs no yueonukam B.B. Epemun, H.E. Ky3pmenko, B.M. Tepenun, B.B. Jlynun, «Xumus
10 u 11 kmacce» (6a30BBIN YPOBEHB), U31aTeNbCTBO «IIpocBemienue.

[Iporpamma pazpaboTaHa C y4eTOM aKTyallbHBIX 3a/1ad BOCHUTAHUSA, OOYYCHHS W Pa3BUTHUSA
obyuaromuxcs, onpeaensembix OOII COQO; BO3pacCTHBIMH OCOOCHHOCTSIMHM — YYaIUXCS U
OpPHUEHTHpPOBAaHA Ha JOCTH)KEHHME HapsAy C MPEAMETHBIMHM, JMYHOCTHBIX M METAlpeIMETHBIX
pe3yJIbTaTOB.

[Iporpamma peanusyeTcsi B paMKax MpeaMeTHOl o0actu «EcTecTBeHHBIE HAYKW». Y YeOHBIM
wiaaoM OOIT COO ompeneneHo cieayolee pacipeaeieHue 4acoB 1Mo ToaaM 00yIeHHUS:

10 kmacc — 35 yueOHBIX 4acoB B rofl, | yueOHBII Yac B HEJENIO;

11 knacc — 34 y4eOHBIX yacoB B roJi, 1 y4eOHbIN Yac B HEAECIIIO.

@®opMbl OpraHu3aluy 00ydeHus: HHANBUAYalIbHAs, TPYNIOBasi, PpoHTaIbHAS.
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2. Iu4HOCTHBIE, MeTaNPeIMeTHbIE U NPeMeTHbIe pe3yJIbTAThl 0CBOEHUs NpeAMeTa « XUMU»

Pabouas mporpamma obecrnieuuBaeT (OPMUPOBAHUE JIMYHOCTHBIX, METAlPEIMETHBIX U
IIPEIMETHBIX PE3YJIbTATOB.

2.1. JIn4HOCTHBIE Pe3y/bTAThI 0CBOEHUSI MPOrPaMMBI 110 NMpeaMeTy «XUMHS» BKIIOYAIOT
TOTOBHOCTh U CHOCOOHOCTh OOYYArOIMXCS K CAMOPA3BUTHIO M JIMYHOCTHOMY CaMOOIIPENENICHUIO,
chOPMUPOBAHHOCTh HX MOTHUBAlUM K OOYYEHHMIO U ILI€JICHANpPaBICHHOW I103HABATEIbHOU
NESTENIbHOCTH, CHCTEMbl 3HAYMMbIX COLMAIBHBIX WU MEKJIMYHOCTHBIX OTHOIIEHUH, LEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, OTPKAIOLIUX JUYHOCTHBIE M TPAXKJAHCKHE MO3UIUU B JEATEIBHOCTH,
AHTUKOPPYIIIMOHHOE MHUPOBO33PECHUE, IMPABOCO3HAHUE, JKOJIOTMYECKYIO KYJIbTYpYy, CHOCOOHOCTH
CTaBUTh LIEIH U CTPOUTH JKU3HEHHBIE IIJIaHbI, CIOCOOHOCTh K OCO3HAHUIO POCCUMCKON TpaskJaHCKOM
UJEHTUYHOCTHU B MIOJIUKYJIBTYPHOM COLILYME.

JIMYHOCTHBIC PE3YNbTAaThl B chepe OTHOMICHUI 00y4YarIIMXcs K ce0e, K CBOeMY 3JI0POBbIO, K
ITO3HAHUIO ceO0s:

- OpHEHTaIsl 00YJaroUuXCsli HAa JOCTIKEHHE JIMYHOTO CYACThSI, peaTnu3alfio MO3UTHUBHBIX
JKU3HCHHBIX TIEPCIICKTUB, WHUIMATHBHOCTh, KPEATHBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEICIICHUIO, CIIOCOOHOCTh CTaBUTh 1€ U CTPOUTD KU3HEHHBIC IIJIaHBI;

- TOTOBHOCTb U CIOCOOHOCTh oOecneduTh cede M CBOMM OJM3KUM JIOCTOWHYIO >KU3Hb B
MPOLECCE CAMOCTOSTENBHOM, TBOPYECKOM U OTBETCTBEHHOM AEATEIbHOCTH;

- TOTOBHOCTh M CHOCOOHOCTh OOy4YarolmUXCsi K OTCTaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPaOATHIBATH COOCTBEHHYIO TO3HIIHIO I10
OTHOIIIEHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSAM TIPONUION0 W HACTOSIIETO Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IICHHOCTEN U JOCTH)KEHUN HAIIEH CTpaHBbI;

- TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS K CaMOPa3BUTUIO M CaMOBOCIUTAHUIO B
COOTBETCTBHUU C OOIIEUETOBEYECKUMHU IIEHHOCTAMH U UJCATaMH TPaXIJAHCKOTO OOIIECTBa,
MOTPEOHOCTh B (DU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHSATUSX CHOPTHBHO-030POBUTEIHHON
NeSATEeIIbHOCTBIO;

- MIPUHATUE U peaau3alus EeHHOCTE! 3I0pOBOTO M Oe30macHOro odpasa >XKM3HH, OepekHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (DM3HMYECKOMY U TICUXOJOTUYECKOMY
3/10POBBIO;

- HETIPUSITHE BPEAHBIX MMPUBBIUEK: KYPEHHUS, YIIOTPEOICHHS alKOToIsl, HAPKOTHUKOB.

JIMYHOCTHBIE PE3VIBTATH B chepe oTHoNICHMHI oOyuaronmuxcs K Poccun kak Kk Poaune
(OteuecTBY):

- poccHiicKass HMJIEHTHUYHOCTh, CIOCOOHOCTh K OCO3HAHHUIO POCCHHCKON HACHTHYHOCTH B
MOJIUKYIBTYPHOM  COIMYME, UYBCTBO MPHYACTHOCTH K HCTOPUKO-KYIBTYpHOH 0OIIHOCTH
poccuiickoro Hapona W cynpOe Poccuu, maTpuoTu3M, TOTOBHOCTh K CiyxeHHI0O OTeuecTBy, €ro
3aIuTe;

- YBaXXEHHUE K CBOEMY HApOJy, YYBCTBO OTBETCTBEHHOCTH Tiepea PoamHoi, ropaocTu 3a cBO
Kpail, cBo0 PoavHy, MpONUIOE M HACTOAIIEE MHOTOHAIMOHAJIBLHOIO Hapona Poccuu, yBakeHue K
roCy/IapCTBEHHBIM CUMBOJIaM (rep0, duiar, THMH);

- (OpMHUpPOBAaHKE YBAXKEHHS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY s3bIKYy Poccuiickoii
Odenepanyu, SBISIONIEMYCS OCHOBOW POCCHMCKOW HMJIGHTUYHOCTH U TJIaBHBIM  (pakTOopoMm
HaIMOHAJIBLHOTO CaMOOTIPECIICHHUSI;

- BOCTHUTaHUE YBAXEHUS K KYJIbType, S3BIKAM, TPAAHWIUSAM H OObUasM HapOJOB,
npokuBaromux B Poccuiickont @enepanuu.

JIMdHOCTHBIC Pe3yIbTaThl B chepe OTHOMICHUH 00YYAIOIIMXCS K 3aKOHY, TOCYIAPCTBY M K
rpakIaHCKOMY OOIIECTBY:

- TPaXKIAHCTBEHHOCTh, TpakKAaHCKas TMO3UIMS AaKTUBHOTO M OTBETCTBEHHOIO 4YJI€HA
pOoccUiicKOro 00IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC MTpaBa v 00sI3aHHOCTH, YBAYKAIOIETO
3aKOH M MPaBOMOPSAIOK, OCOZHAHHO MPUHUMAIOIIETO TPaAUIMOHHBIC HAIMOHAIBHBIE U




oOnieyenoBeyecKne T'yMaHHCTUYECKHE M JIEMOKpaTHYeCKHE ILIEHHOCTH, TOTOBOTO K YYacTHUIO B
0011IeCTBEHHOM JKM3HU;

- IpU3HAHKUE HEOTUYK/1aeMOCTH OCHOBHBIX MpaB U CBOOOJ YeJIOBeKa, KOTOPhIE MPUHAJJICKAT
KOKIOMY OT pOXJICHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB M CBOOOm 03
HapylLIeHUs MpaB U CBOOOJA IPYTUX JIUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa U CBOOOJIBI
YelloBeKa W TPa)JIaHWHA COTJIACHO OOUICTPU3HAHHBIM TPHHIMIIAM W HOPMaM MEXIYHApOIHOTO
npaBa U B coorBeTcTBUM ¢ KoHctutyumeil Poccuiickoit ®enepanuu, mpaBoBas W IMOJIUTHYECKAs
IPaMOTHOCTb;

- MHPOBO33pEHHE, COOTBETCTBYIONIEE COBPEMCHHOMY YyPOBHIO pa3BUTHS HAyKH U
OOIICCTBEHHON TPAKTUKH, OCHOBAaHHOE Ha JHAJore KyJIbTyp, a TaKKe pa3IudHbIX (opM
0OIIECTBEHHOI'O CO3HAHMSI, 0CO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

- MHTEPUOpH3aIUsl IEHHOCTEH IEMOKpPAaTUU U COLUAIBHOW COJUIAPHOCTH, TOTOBHOCTHh K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUHN B TPYIINE WIH COIMATLHON OpraHu3aluy;

- TOTOBHOCTh OOYYalOIIMXCS K KOHCTPYKTUBHOMY YYacCTHIO B TIPHHATUU PEIICHHMA,
3aTparuBalIIUX UX TMpaBa W HHTEPECHl, B TOM UHUCIE B Pa3NIMYHBIX (opMax oOIIeCTBEHHON
CaMOOpraHU3alllK, CaMOYIPABJICHUS], OOIIIECTBEHHO 3HAYUMOM 1€ TEIILHOCTH;

- TPUBEPKEHHOCTh HAESIM HHTEPHAIMOHATN3MA, JPYXKObI, paBEHCTBAa, B3aHMMOIIOMOIIA
HApOJIOB; BOCIHTAHHUE YBAXXUTCIHHOTO OTHOIICHWS K HAIIMOHAIBHOMY JOCTOMHCTBY JIOACH, WX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSIM;

- TOTOBHOCTH OOYYArOIIMXCS MPOTUBOCTOSATH HJCOJIOTHH JKCTPEMH3Ma, HAIMOHAIU3MA,
KceHohoOuu; KOppYMUUU; AUCKPUMHUHALMU 1O COLUUAIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAJLHBIM MTPU3HAKAM ¥ IPYTHM HETATHBHBIM COIIMATBLHBIM SIBIICHUSIM.

JIMYHOCTHBIE PE3YNbTATHI B c(hepe OTHOMICHUI 00YIAIOIIMXCS ¢ OKPYKAIOIMIUMU JIFOIbMH:

- HPaBCTBEHHOE CO3HAHUE W TIOBEJCHUE HA OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U TMOBEJCHHS B MOIUKYIHTYPHOM MHpE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
JTUAJIOT C JPYTUMHU JIFOJABMH, JOCTUTaTh B HEM B3aMMOIIOHUMAHWS, HAXOJIUTh OOIIHME MEMH U
COTPYIHUYATH IS UX JTOCTHXKEHUS;

- MPUHATHE TYMAaHUCTHYECKHUX [IEHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE U JJOOPOKEIaTSIIbHOE
OTHOIICHUE K JPYroMy YeIIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

- CIIOCOOHOCTh K COIEPESKUBAHHUIO U (POPMUPOBAHUE MO3UTUBHOTO OTHOIICHHS K JIFOJISIM, B
TOM YHCJ€ K JMIAM C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 370pPOBbS M HHBaluAaM; OepekHoe,
OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIICHUE K (PU3UIECKOMY H TICHXOJIOTHYECKOMY 3JI0POBBIO
JPYTUX JIIOJIeH, yMEHHE OKa3bIBaTh MEPBYIO MTOMOIIIb;

- (GOpMUPOBaHHWE BBIPAKCHHOH B TIOBEICHWW HPABCTBEHHOW TIO3UIIMH, B TOM YHCIIS
CIOCOOHOCTH K CO3HATeIhbHOMY BHIOOpPY J00pa, HPABCTBEHHOTO CO3HAHMS M MOBEICHHUS HA OCHOBE
YCBOCHHS 0OIIEUeIOBEUSCKHUX IIEHHOCTEH U HPAaBCTBEHHBIX UYBCTB (YECTH, JIOJTA, CIIPABEIITUBOCTH,
MUJIOCEPIUS U APYKETIO0HS);

- pa3BUTHE KOMITETCHITMH COTPYIHUYECTBA CO CBEPCTHHKAMHM, JICTBMH MIIAJIIICTO BO3pacTa,
B3POCJIBIMH B 00pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIe0BATEIbCKOM, MPOSKTHON
U APYTUX BUIAX JCSITCIHLHOCTH.

JIM4HOCTHBIE pPe3yabTaThl B chepe OTHOMIEHUH 00YYAIIMIUXCS K OKPYXKAIOUIEMY MHUDY,
JKMBOW MPUPOJIE, XYTOKECTBEHHON KYJIbTYpE:

- MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYHMMOCTH
HayKH, TOTOBHOCTh K HAYYHO-TEXHUYCCKOMY TBOPYECTBY, BIAJCHHE JIOCTOBEPHOW MH(OpMarmen o
MEPEIOBBIX JOCTHIKEHHSIX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B
Hay4HBIX 3HAaHUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

- TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHHMIO, B TOM WYHCIE CamMoOOpa3oBaHUIO, Ha
MPOTSHKEHUH BCEU KU3HU; CO3HATEIHHOE OTHOIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBHUIO
yCHEenrHo mpohecCHOHATBHON U 00IIECTBEHHOM IEATeTLHOCTH;

- DKOJIOTUYECKas KylIbTypa, Oepe’KHOE OTHOIICHUS K POJHOW 3eMIie, MPUPOIHBIM OOTaTCTBAM
Poccun u Mwupa; HOHMMaHUE BIMSHHUS COLUAIbHO-DKOHOMUYECKHX IMPOLIECCOB HAa COCTOSHUE
MIPUPOJTHON U COIMANTBHOMN Cpelibl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPUPOTHBIX PECYPCOB; YMEHUS U

4



HaBBIKM Pa3yMHOTO MPUPOIOTIONH30BaHUS, HETEPITUMOE OTHOIIIEHNE K JIEHCTBUSIM, IIPUHOCSIITUM
BpEJI SKOJIOTHH; MPUOOPETEHUE OIBITa KOJIOT0-HATIPABICHHOW e TEIILHOCTH,

- OCTETUYECKOE OTHOIICHHS K MHPY, TOTOBHOCTh K O3CTETHUYECKOMY OOYCTPOHCTBY
CcOOCTBEHHOT0 ObITa.

JIMYHOCTHBIC PEe3YJIbTAThl B c(hepe OTHOUICHUH 00YJYarOUIUXCs K CEMbE M POIUTEISIM, B TOM
YHKCJIe NOATOTOBKA K CEMEHHOW KU3HU:

- OTBETCTBEHHOE OTHOIIEHWE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO INMPUHATHUS
LICHHOCTEH CEMENHO KU3HU,

- TIOJIOKHUTENBHBIA 00pa3 CceMbH, POIUTEILCTBA (OTIOBCTBA M  MAaTEPHUHCTBA),
WHTEPHUOPU3AIHS TPAJAUIIMOHHBIX CEMEHHBIX IEHHOCTEH.

JIM4HOCTHBIC PE3YIbTATHI B chepe OTHOIICHUS 00YYaIIIMXCA K TPYay, B cepe colmainbHo-
DKOHOMMWYECKUX OTHOIICHUN:

- YBa)K€HHE KO BceM popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOEH COOCTBEHHOCTH,

- OCO3HAHHBIN BBIOOp Oymymiel mpodeccuu Kak MyTh W CIoco0 peanu3anuud COOCTBEHHBIX
JKW3HCHHBIX IIJIAHOB;

- TOTOBHOCTh OOYYAIOIIMXCA K TPYIOBOW TNPOGECCHOHATBHOW JEATeIPHOCTH Kak K
BO3MOXHOCTM  y4yacTHUsl B pEIIEHMM  JIMYHBIX,  OOIIECTBEHHBIX, roCy/1apCTBEHHBIX,
OO0IIEeHAIIMOHANIBHBIX TPOOIIEM;

- MOTPeOHOCTh TPYAHUTHCS, YBAKEHHE K TPYLY WU JIOJISM TPYAA, TPYIAOBBIM IOCTHUKCHHSIM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHWE K pa3HbIM BUIAM TPYIOBOU
JeSATEIIbHOCTH;

- TOTOBHOCTh K CaMOOOCTYXMBAaHUIO, BKJIIOYas OOy4YeHHE U BBINOJIHEHHE JOMAIIHUX
00513aHHOCTEH.

JIMYHOCTHBIE PEe3YNIBTAThI B chepe HU3NIECKOro, MCUXOIOTHUYECKOr0, COUATBLHOIO U
aKaJIeMUYECKOTro 0J1aromnonydust 00yJaronmxcs:

- (hu3MIecKoe, SMOIMOHATBHO-TICUXOJIOTHUECKOE, COIMATbHOE OJIaromoryyne 00yJaromuxcst
B JKM3HU 00pa3oBaTeIbHON OpraHu3allid, OUIYIIEHUE NEThbMH O€30MacHOCTH U TCHXOJOTHMYECKOTO
koM(popTa, HTHPOPMAIIMOHHOI 0€3011aCHOCTH.

2.2. MertanpeaMeTHble  pe3yJabTaTbl  BKJIIOYAIOT  OCBOCHHBIE  OOYYarOIIMMUCS
MEXITpeIMETHbIE MTOHATUS U YHUBEpCaJbHble ydeOHbIe AeHCTBUS (PEryIsTUBHbIE, IO3HABATEIILHBIE,
KOMMYHHMKATHBHBIE), CIIOCOOHOCTh MX HCIIOJIb30BAaHUS B MO3HABATEIbHON M COLIMAIILHOM NMPAKTUKE,
CaMOCTOSITENIbHOCTh B TUIAHUPOBAHUM U OCYILIECTBICHUM Y4eOHOW NeATeNbHOCTH U OpraHU3alluu
y4eOHOro COTpPYAHMYECTBA C IMeAaroraMd W CBEPCTHUKAaMH, CIOCOOHOCTb K IOCTPOECHUIO
WH/MBUYAIbHOM 00pa30BaTeIbHOM TPAaeKTOPUH, BIaJCHHE HaBBIKAMU y4eOHO-HCCIIEI0BATENBCKOM,
MPOEKTHON U COLIMATILHOM JEATEIbHOCTH.

MertanpeaMeTHble pe3yJbTaThbl OCBOGHHMSI MNPOrpaMMbl 1O HpeaMeTy «XUMHI»
MIpe/ICTaBJIeHbI TPEMS TPYIIaMy YHUBEpPCAIbHBIX yueOHbIX aericTBuit (YY /).

PerynsaTuBHbIe YHUBEpCalIbHbIE YIEOHbIE IEHCTBUS

BoInmyckHUK Hay4uTCS:

- CaMOCTOSITENILHO OTPEENATh 1IN, 3aJaBaTh apaMeTpbl U KPUTEPUH, [T0 KOTOPHIM MOXKHO
OIIPEAEIIUTD, YTO LIENb TIOCTUTHYTA;

- OLIEHUBATh BO3MOJKHBIE IOCIIEJCTBHUS JOCTH)KEHUS MOCTABIEHHOW LENH B JESATEIIbHOCTH,
COOCTBEHHOM KHM3HM U KU3HU OKPYXKAIOIIUX JIFOACH,

OCHOBBIBAsICh Ha COOOPAKEHHSIX 3TUKUA U MOPAJIH;

- CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 331a4 B 00Pa30BaTENIbHON EATEILHOCTH U
AKHU3HEHHBIX CUTYalLlUsX;

- OLIEHUBATh PECYPCHI, B TOM YMCJIE BpeMs U APYrue HeMaTepHalbHbIE PECYPCHI,
HE0O0XOANUMBIE IJIs1 TOCTHU KEHUS TIOCTABICHHOM L€,

- BBIOMpATh MyTh AOCTHXKEHUS IIe]U, TUIAHUPOBATh PEIICHUE TOCTaBICHHBIX 3ajad,
ONTUMU3UPYS MaTepUaAJIbHbIE U HEMaTepUaJIbHbIE 3aTPAThl;




- OpraHu3oBbIBaTh 3(P(PEKTUBHBIM TMOUCK pPECYpCOB, HEOOXOAMMBIX JUI JOCTUIKEHUS
IIOCTaBJICHHOM IICIIH;

- COMOCTABJIATH MOTYYECHHBIN PE3ybTaT AESITCIBHOCTH € IOCTABICHHON 3apaHee LEIIbIO.

[To3HaBaTeNbHBIC YHUBEPCATIbHbBIC YUCOHbIC TEHCTBUS

BrInyCKHMK Hay4duTCA:

- CKaTh M HAXOJUTh O00OOIIEHHBIE CIOCOOBI PEIIeHUs 3a/1a4, B TOM YHCIE, OCYIIECTBISATh
pa3BepHyTbIi MH(OPMAIMOHHBIH IIOUCK W CTaBUTh Ha €ro OCHOBE HOBble (yueOHblE U
[103HABaTENbHbIE) 3a/1a4U;

- KPUTUYECKM OLICHMBAaThb W HMHTEPIPETUPOBAaTh MH(OPMAIMIO € Ppa3HbIX MO3ULUH,
pacro3HaBaTh U GUKCHUPOBATH IPOTHBOPEUHS B MH(POPMALIMOHHBIX UCTOYHUKAX;

- HUCIOJB30BaTh Ppa3JIMYHbIE MOJEIBHO-CXEMAaTHUYECKUE CpPEACTBA [UIsl IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOLICHUH, a TaK)Ke MPOTUBOPEUMH, BHISBICHHBIX B MH()OPMAIIMOHHBIX
HUCTOYHUKAX;

- HaXOJWUThb U NPUBOAUTH KPUTUYECKUE ApPTyMEHTbl B OTHOLUEHUM ACHCTBUN M CYXKIECHUU
IpYroro; CHOKOMHO M pPa3yMHO OTHOCUTBCSI K KPUTHYECKMM 3aMEUYaHMsIM B OTHOILLIECHUU
COOCTBEHHOTO CYX/ICHUS, pACCMaTPUBATh MX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBIXOAMTH 3a PaMKHU Y4eOHOro IpeaMeTa M OCYLIECTBIATH lieJIeHAlpaBIeHHbIH MOMCK
BO3MOKHOCTEH JIJIs IIMPOKOIO MEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS;

- BBICTPaMBaTh UHAUBUAYAJIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO, YUUTHIBAsI OTPAaHUUYEHHS CO
CTOPOHBI JIPYI'MX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

- MEHSATh U YJEpKUBATh Pa3Hble NO3UIUH B I03HABATEIBHON JESTEIbHOCTH.

KoMMyHUKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUS

BhIycKHMK Hay4uTCA:

- OCYIIECTBIISATh JEJIOBYI0O KOMMYHHMKAIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpH 0Opa30BaTeNbHONW OpraHu3aliM, Tak M 3a €e MpejaeiaMu), NoadupaTh HapTHEPOB JUIs
JIENIOBOM KOMMYHUKAIIUM HMCXOASl U3 COOOpakKeHWH pe3yNbTaTUBHOCTH B3aUMOAEMCTBUS, a HeE
JIMYHBIX CUMIIATUH;

- [IPH OCYILECTBICHUU IPYIIIOBON pabOTHI ObITh KaK PYKOBOAMUTEIEM, TaK U YIEHOM KOMAaH/IbI
B Pa3HBIX poJIsAX (FeHepaTop UjeH, KpUTHK, UCTIOIHUTEINb, BBICTYAIOIIUHN, SKCIIEPT U T.1.);

- KOOPJIMHHUPOBATh U BBINOJHATH pPabOTy B YCIOBUSX pEalbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOT'O B3aUMOJCHCTBUS;

- Ppa3BepHYTO, JIOTUYHO M TOYHO WH3JaraTb CBOIO TOYKY 3pEHUS C MCIOJIb30BaHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

-pacro3HaBaTh KOH()JIMKTOT€HHbIE CUTYallMH U MPEeA0TBpaIlaTh KOHQIIUKTHI 1O UX aKTUBHOU
(a3bl, BEICTpaUBaTh JIEIOBYIO U

00pa30BaTeNbHyI0 KOMMYHHUKAINIO, U30€Tast TMYHOCTHBIX OLIEHOYHBIX CY>KICHH.

2.3. Tlmanupyemble MpeIMeTHbIE Pe3yJbTaThl OCBOECHHSI MPOrpaMMbl MO NPeAMETY
«XuMHD)

B pesynabpTare m3ydeHHs y4eOHOro mpeaMera «XUMHS» Ha YPOBHE CPETHEro OOIIero
o0Opa3oBaHMUs:

BbinyckHUK Ha 6230BOM YPOBHE HAYUYUTCS:

- pacKpbIBaTh Ha MpUMeEpaxX Pojb XUMUHU B (DOPMHUPOBAHUH COBPEMEHHON HAy4YHOUH KapTHUHBI
MHUpa U B IPAKTHYCCKOH JIeITSILHOCTH YEJIOBEKA,;

- IEMOHCTPUPOBATh Ha MPUMEPAX B3aMMOCBS3b MEKIY XUMHEH W JPYTUMU €CTECTBEHHBIMU
HayKaMu;

- pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPHH XUMHIUECKOoro ctpoerust A.M. Bytieposa;

- moHnMath ¢puzndeckuit cmuici [lepuoandeckoro 3akona J[.M. MenaeneeBa u Ha €ro OCHOBE
OOBSICHSITH 3aBUCUMOCTb CBOMCTB XUMHUYECKUX

3JIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB OT 3JIEKTPOHHOT'O CTPOCHHSI aTOMOB;

- OOBACHATH NPUYMHBI MHOTOOOpAa3us BELIECTB Ha OCHOBE OOIIMX MpPEACTaBICHUNH 00 HMX

COCTaBe€ U CTPOCHHH;



- MPUMEHATH IMpaBWJa CHCTEMATHYECKOW MEXIYHAPOJHOW HOMEHKIATYPHl KaK CpEICTBa
pa3iuueHus ¥ UACHTH()UKAIIMK BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

- COCTaBJISITh MOJICKYJSIDHBIE U CTPYKTYpHbIe (DOPMYJbI OPraHHYECKUX BEIIECTB Kak
HOCUTENeH WHPOpPMAIMM O CTPOCHHM BEIIECTBA, €ro CBOMCTBaX M INPUHAJICKHOCTH K
OIPE/ICICHHOMY KIIACCy COCIMHCHUI;

- XapaKTepu30BaTh OPraHWYECKHE BEIIECTBA I10 COCTaBY, CTPOCHHIO U CBOWCTBaM,
YCTaHABIIUBAThH IPUYNHHO-CIICJICTBCHHBIC CBSI3H MEX/y JAHHBIMH XapaKTEPUCTUKAMU BEIIECTBA,;

- NPHUBOJAUTH TPHMEPhl XUMHUYECKUX PEAKIMH, PacKpBIBAIOIIMX XapaKTePHbIC CBOWMCTBA
THIUYHBIX TIPECTABUTENICH KJIACCOB OPraHMYECKHX BELIECTB C LENbI0 HMX WACHTU(DHKAMU H
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

- MPOTHO3MPOBATh BO3MOXKHOCTh MPOTEKAHHs XUMHYECKHX DPEaKlIuil Ha OCHOBE 3HAHHU O
THIIaX XUMUYECKOH CBS3M B MOJICKYJIaX PEarcHTOB U X PEaKIIMOHHOM CIOCOOHOCTH;

- HCHOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHHHM W XHMHYECKHUX CBOMCTBAaX BELIECTB IS
0e30MacHOro MPUMEHEHUSI B IPAKTHUECKOM eI TEIbHOCTH;

- IPUBOAUTH MPUMEPBI MPAKTUYECKOrO HCIOJIb30BAHUsSI HPOAYKTOB MepepaboTKU HePTH H
HNPUPOIHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COCIUHCHUH (MOJMATUIICHA, CHHTETHYECKOTO Kaydyka,
alleTaTHOTO BOJIOKHA);

- MPOBOIMTH OIBITHl TI0 PACIO3HABAHUIO OPraHMYECKUX BEIICCTB: MIIMICPHHA, YKCYCHOM
KHUCIIOTBI, HEMIPE/ICIbHBIX JKHPOB, TJFOKO3bI, Kpaxmaia, OCIKOB — B COCTaBE MHIIEBBIX MPOJIYKTOB U
KOCMETHYECKUX CPEICTB;

- BIIQJICTh TpPABWIAMH M TpUEMaMH 0€30MacHOM pabOThl ¢ XUMHYECKUMH BEINECCTBAMH U
1a00paTOpPHBIM 000PYIOBAaHHEM;

- YCTaHABJIMBATh 3aBUCHMOCTb CKOPOCTH XMMHYECKOH PEaKIUH M CMEIICHUS XUMHYECKOTO
pPaBHOBECHUSI OT Pa3IMYHBIX (PAKTOPOB C LENBIO OMPEICIICHHUS ONTHMAIBHBIX YCIOBHHA MPOTEKAHUS
XMMHYECKHX MPOIECCOB;

- IPUBOIUTH MIPHUMEPbI THPOJIM3a COJICH B IOBCEIHEBHOM KHU3HHU YEIIOBEKA,;

- TPUBOAWUTH NPUMEPHl  OKHCIMTENHbHO-BOCCTAHOBUTENBHBIX pEAaKUIWi B  MPHPOJE,
MPOM3BOICTBEHHBIX MPOIIECCAX M KHU3HEACATSIBHOCTH OPraHU3MOB;

- IPUBOJUTH MTPUMEPBI XUMUYECKUX PEAKIUH, PACKPHIBAIOLINX OOIINEe XMMUYECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — METAJNIOB U HEMETAIJIOB,;

- TPOBOAMTH pacyeThl Ha HAXOXICHUE MOJICKYISIPHOH (QOpMyYJBl YIriIeBOAOpoaa IO
NPOJyKTaM CrOpPaHUsi W 10 €ro OTHOCHTEILHOW IUIOTHOCTH M MAacCCOBBIM JIOJISIM DJICMEHTOB,
BXOJSIINX B €r0 COCTaB;

- BJAJICTh TMpaBHJIAMU O€30MacHOrO OOpaleHUs C EIKUMH, TOPIOYMMU M TOKCUYHBIMH
BEIIIECTBAMH, CPE/ICTBAMHU OBITOBOI XMMUH;

- OCYUIIECTBIIATh IMOWCK XUMHYECKOH HWH(POpPMAIMM TI0 HAa3BaHUIM, HICHTHU(PHKATOpAM,
CTPYKTYPHBIM (pOpPMYJIaM BEIIECTB;

- KPUTHYECKH OIIEHUBATh M MHTEPIPETHPOBATh XUMHUECKYIO0 HH(OPMAIIUIO, COICPIKAIILYIOCS
B COOOIICHMSAX CpEACTB MaccoBod wuH(popMmanuu, pecypcax HWHTepHeTa, Hay4HO-TIOMYISPHBIX
CTaThsIX C TOYKH 3PCHUS €CTECTBCHHO-HAYYHON KOPPEKTHOCTH B IENSAX BBIABICHUS OLIMOOYHBIX
CY)XJICHUH 1 (OPMUPOBAHUS COOCTBEHHOM MTO3UIINY;

- MPEJCTaBNIATh MYTH PEIICHHs TNIOOATBHBIX MPOOJIEeM, CTOSIIMX Mepe YeI0BEUYESCTBOM:
IKOJIOTMYECKUX, SHEPTETUUECKHX, CBIPHEBBIX, U POJIb XUMHUH B PEIICHUU 3TUX IPOOIIEM.

BeinyckHuK Ha 0230BOM ypPOBHE IOJIYYUT BO3MOKHOCTh HAYYHUThCS:

- UITIOCMPUPOBAMb HA NPUMEPAX CIMAHOBLEHUE U I80IOYUIO OP2AHUYECKOU XUMUU KAK HAYKU
HA PA3TUYHBIX UCMOPUYECKUX DMANax ee paseumusl,

- UCNONbL306aMb MemoObl HAYYHO20 NO3HAHUSA NPU GbINOJIHEHUU NPOEKMo8 U Y4eOHO-
UCcne008amenbeKux 3a0aiy no  U3YYeHuro CEOUcms, Ccnocoboé NONYYeHUs U pPAcno3HAGAHUS
OpP2aHUYecKUx 6euecms;



- 00BACHAMDb NPUPOOY U CNOCOOBL 0OPAZ0BAHUSL XUMUUECKOU CB53U. KOBANEHMHOU (NOJAPHOU,
HENONAPHOU), UOHHOU, MemalIu4ecKol, B000POOHOU — C UYelblo ONnpedeneHus XuMudeckou
AKMUBHOCU BEUEeCmE;

- YCMAHABIUBAMb 2eHEMUYECKYIO0 CB853b MeNCOY KIACCAMU OPeAHUYECKUX 6eujecms Ois
000CHOBAHUS NPUHYUNUATLHOU BO3MOJICHOCIU NOLYYEHUS. OP2AHUYECKUX COeOUHEHUl 3A0AHHO2O0
coCmaea u cCmpoenus;

- YCMAaHABIUBAMb 63AUMOCEA3U MENHCOY (PaKmamu u meopueil, NPUYUHOU U C1e0Cmeuem npu
aumanuze NpooIeMHbIX CUmMmyayuti U 0OOCHOBAHUU NPUHUMAEMbIX PeuleHUll HaA OCHO8e XUMUYECKUX
3HAHUIL.

3. Copep:xaHue NPOrpaMMbl y4eOHOT0 mpeaMeTa « XuMHsI»

KypcuBom 0003Ha4YeHBI TUIAKTUYECKHE €IUHUIIBI, COOTBETCTBYIOIINE OJIOKY PE3YIbTAaTOB
«BBITYCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCS.

10 kanace

Teopusi XMuMHUYECKOr0 CTPOEHUsI OpraHnyecknx coequHenuii. [Ipupoaa xumnyecknx csizei

Oprannyeckue BemecrtBa. Opranuueckas XuMus. CTaHOBJICHHME OPraHUYECKOM XMMHHU Kak
HayKd. Teopusi XMMHUYECKOIO CTPOCHHUS BEIIECTB. YTIepoiaHbi ckener. M3omepus. M3omepsr.
CocTosiHHE AJIEKTPOHOB B aTOME. DHEPreTUYECKUE YPOBHHU U MOAYPOBHU. DJIEKTPOHHbIE OpOUTAIH,
S- DJUIEKTPOHBI W p — 2i1eKTpoHbl. CnuH 3yekTpoHa. CHapeHHbIE 3JIEKTPOHBI. ODJIEKTPOHHAs
koHurypanus. ['padpudeckne meKTpoHHBIE (HOPMYIIBL. DIEKTPOHHAS MPHPOJIA XUMUYECKHUX CBS3CH,
I CBSA3b M CUI'Ma CBsi3b. MeToa BasleHTHbIX cBs3eil. Kiaccudukanus opraHMuecKuX COeIMHEHHH.
OyHKIIMOHAIbHAS TPyMIa.
YraeBoaopoasl

[IpenenbHble  yraeBomopoasl (ankaHbl). Bo30OyxaeHHOe coOCTOsiHME aromMa yriepoja.
I'mGpuauszanys aTOMHBIX opOuTanell. DIEKTpOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE aJKaHOB.
l'omonoru. T'omosormueckass pasHocTh. ['omonormueckui psan. MexayHapoaHas HOMEHKJIaTypa
opraHudeckux BemiecTB. M3omepus yriepoaHoro ckenera. MetaH. Ilomydenue, ¢usnyeckue u
XUMHUYECKHE CBOMCTBAa MeTaHa. Peakiuu 3amernieHus (rajJlOr€HUPOBAHUE), JAETHAPUPOBAHUSA U
n3zomepu3anuu ankaHoB. Llenublie peakuuu. CBOOOHBIE paJnuKaiIbl. | aloreHOpON3BOIHbIE ATKAHOB.
Kpatneie  cBsazu.  HempenenbHble  yrimeBogoponbsl.  AnkeHbl.  CTpoeHHME  MOJIEKYJIBI,
rOMOJIOTHS, HOMEHKIATYpa U H30Mepus. sp’ — Tubpuamsanmus. DJTeH (3TuieH). Msomepus
VIJIEpOAHOTO  CKeleTa M TOJIOKEHUs  JBOMHOM  cBs3u. IIpocTpaHCTBEHHass  M30MepHs
(crepeonsomepus). IlomydeHne M XHMMHUYECKHE CBOMCTBA alIKeHOB. Peakiuu NpUCOETUHEHUS
(rugpupoBaHMe, raJIorTeHUPOBAHUE, THApATAlMs), OKUCIEHNE U MOJIMMEepHU3alui ajkeHoB. [IpaBuio
MapxkoBHMKOBa. BeicOkOMOeKysipHblE coeqMHEHNs. KauecTBEHHBIE peaKlK Ha IBOWHYIO CBS3b.
AukagueHsl (IMEHOBbIE yriieBomopobl). M3omepust u HoMeHnkinarypa. Jusuaui (Oyramuena-1,3) .
N3ompen (2-metunOyramuen-1,3). ComnpsokéHHbIE BOWHBIE CBsi3u. [lodydeHne W XHMHUYECKHE
cBOMcTBa ankaaueHoB. Peakuuu npucoeauHeHUs (TAJIOT€HUPOBAHMS) U MOJIMMEpPHU3ALUU
aJIKa/INECHOB.

AnkuHbl. AnieTuieH (3TUH) W ero romojioru. M3omepuss m HOMEHKIaTypa. Meowcknaccosas
uzomepus. SP-Iubpuouszayus. XUMHUECKHE CBOWCTBA aJKMHOB. Peaknuu MNpUCOETUHEHUS,
OKHCJICHHUS U MOJMMEpPU3aliU aTKHHOB.

ApeHbl (apomMaTHyecKHe YriaeBoaoponsl). M3omepus u HomeHknatypa. benson. benzonpHoe
KoJib110. Tomyon. M3omepust 3amecTurenei.

XUMHUYECKHE CBOMCTBA O€H30JIa U €ro ToMoJIOTOB. Peakiuu 3amenieHus (rajJoreHupOBaHUE,
HUTPOBAHUE), OKUCIIEHUE M NpUcOeqUHEHus apeHoB. [lectuumasl. ['eHeTHueckas CBSI3b apeHOB C
JIPYTUMH YTIEBOIOPOAAMH.

[IpupoaHbie UICTOYHUKH YTIIeBOA0POa0B. [Tpupoausiii ra3. Hed s, [lonyTHble HeTSIHBIC Ta3HI.
KameHHbI#1 yronsb.



[Tepepabotka HedgTu. Ileperonka Hedtu. Pextuduxanmonnas kononHa. bensuH. Jlurpous.
Kepocun. Kpexunr vedrenponykros. Tepmuueckuii n kaTanutudeckuii KpekuHru. [upomnms.
Kuciopoacoaep:kamme opranndeckue coeJMHEHUsI.

Kucnoponconepxamme opranuueckue coeauHeHus. OIHOATOMHBIE NPENEIbHBIE CIUPTHI.
OyHKUMOHANbHAS TpyIa clupToB. M3oMepus M HOMEHKJIAaTypa CIMpTOB. MeTaHOJ (METUIIOBBII
cnupT). OTaHONA (OTWUIOBBIA crupT). [lepBUYHBINA, BTOPUYHBIA M TPETUYHBIM aToOM yrjepoja.
Bonoponnas cBA3b.

[lonydyenne u xumuueckue cBoiicTBa crnupToB. CrnuproBoe OpoxeHue. DepMEHTHI.
Bonopoansie cBs3u. PU3M0IOTHUECKOE JEHCTBUE METAHOJIA U 3TAHOJIA. AJIKOTOJIM3M.

MHOroaroMHble COUPTHL. DTHICHIVIMKOJIb U TJIMLUEPUH. XUMUUYECKHE CBOMCTBA IMPEACIIbHBIX
MHOI0aTOMHBIX cIMpTOB. KauecTBeHHas peakiysi HA MHOTOAaTOMHBIE CIIUPTHI.

®deHoubl. ApoMaTUUYECKHE CIIUPTHI. XUMHUECKHE CBOMCTBA (peHosa. KauecTBeHHas peakiys Ha
deno.

KapbOonumnbnubie coenunenus. KapOonunbHas rpymnmna. AnbAeruaHas rpymnmna. AJbIErHjbl.
Keronsl. I30mepus 1 HOMEHKIIATYpA.

[lonyyenue M XMMHYECKHE CBOMCTBA ajlbJeruaoB. Peakuuu OKHUCIEHHS U MPUCOEIHHEHUS
anpjernioB. KauecTBeHHbIE peakiuy Ha ajbIeTrUbl.

Kap6onoBeie  kucnmotel. KapOokcunbHas rpynma (kapOokcorpymma). M3omepuss wu
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OJHOOCHOBHBIE TMpeleibHbIE KapOOHOBBIE  KHCIIOTHI
[TonydyeHne OJHOOCHOBHBIX MPEAEIbHBIX KApOOHOBBIX  KHCIOT. XHUMHUYECKHE CBOWCTBa
OJIHOOCHOBHBIX TpEAENbHBIX KapOOHOBBIX KHUCIOT. MypaBbHHas KHCIOTAa. YKCyCHas KHCJIOTA.
AneraTsbl.

Cnoxuble 3¢upsl u xupbl. Homenknarypa. IlonyueHue, XUMHUYECKHE CBOMCTBA CIOMXKHBIX
s¢upoB. Peakuus srepudukanuu. lllenodnoit runponus ciaoxHoro 3¢upa (OMbIICHHE).

XKupsl. TBepabie )KUpbL, )KUJIKHE KUPbl. CUHTETHYECKUE MOIOIIUE CPEACTBA.

VYrneBonbl. Monocaxapusl. ['moko3a. @pykrosa. Onurocaxapuasl. ucaxapuasl. Caxapo3sa.

[Tonucaxapunel. Kpaxman. ['mukoren. Peakuus nonukonaeHcanuu. KadecTBeHHas peakuus Ha
kpaxmai. Llemmonosa. Anernnnennoino3a. Kinaccugpukaius BOJIOKOH.

A3oTcoaepikalye OpraHu4ecKue COeTMHEHMS.

A3oTcoaepikalue opraHnyeckue coequHeHuss. AMuHbl. AMUHOrpymnmna. AHuIMH. [lonydenue u
XUMHUYECKHE CBOMCTBA aHWJIMHA. AMHUHOKHUCIOTHL. M30Mepus U HOMEHKIaTypa. bumonspHbiii noH.
[lentuanas (amuanas) rpymnmna. [lentuanas (aMuaHas) CBsA3b. XUMUYECKHE CBOMCTBA AMHUHOKHCIIOT.
Ierrruael. ITomunentuasl. I munuH.

benku. Ctpykrypa 6enkoBOi MOJNEKyINbl (IepBUYHAS, BTOPUYHAS, TPETUYHAS, YETBEPTUYHAS).
Xumudeckue cBoicTBa 6enkoB. [lenatypanus u ruapoaus 6enkoB. [[BeTHbIE peakiny Ha OETKH.

A3oTrcozepkale rerepouukiandeckue coenuHeHud. Ilupuamn. Iluppon. Iupumunus.
[Iypun. A30THCTBIE OCHOBAHMUS.

Hyxneunnosbie kucnotsl. Hykneoruapel. KoMiieMeHTapHbIe a30TUCTBIE OCHOBAHMS.

XuMUA U 3J0pOBbE YesnoBeka. dapMakonoruyeckas XuMusi.

XuMus 1MoJIMMepoB

ITonmnmepsl. Crenens nonumepuszanud. Monomep. CTpykTypHOe 3BeHO. TepMoruiacTHUHbIE
noniuMepsl. Crepeoperyisipabie nonumepsl. [lonuatunen. [Honmunponunen. IomurerpadTopaTriies.
TepmopeaktuBHble mnonumepsl. denonmodopmanbaerugnsie cMoibl. I[lnactmaccel. DeHOMIACTHI.
Awmunomnactel. Ilenormactel. [lpupoansiii kayuyk. Pesuna. D6oHut. CuUHTETHUECKHE KaydyKH.
Cunretnueckue BonokHa. Kampon. JlaBcan.

JdemoHcTpaumuu

¢ O0pasiibl OpraHNYeCKUX BEUIECTB U MaTepuaioB. MoIe/In MOJIEKYJI OPTaHUYECKUX BELIECTB

o OTHOIICHHE alKaHOB K KHCIOTaM, IelI0YaM, pacTBOPY INEpMaHraHaTa Kalus U OpOMHOU
BOJIE.

e Mozienu MOJEKyJa ToMOJIoroB M u3oMepoB. [lomyuenue aneruneHa kapOUAHBIM CIIOCOOOM.
B3aumoneiicTBue aneTuiieHa ¢ pacTBOPOM IepMaHTraHaTa Kanusi U OpomHOW Bonmoil. I'openue



arieTwiieHa. PasznoxeHne kaydyka MpH HaArpeBaHUM U UCTIBITAHUE MTPOAYKTOB PA3IIOKEHHSL.
3HAKOMCTBO C 00pa3lamMu KayqyKoB.
¢ benson kak pacrBoputelns. ['openne 6enzona. OTHOEHHe OeH301a K OpOMHOI BOJIE U
pacTBopy nepManranaTa kanus. OKHCICHHE TOIyosa
e PacTBOpeHHME B alleTOHE pa3IMYHBIX OPTraHUYECKUX BEIECTB.
e O0Opas1pl MOIOIIMX U YUCTSIINUX CPEACTB.
e OOpa3Iipl IACTMACC, CHHTETUYECKUX KayqyKOB U CHHTETHYECKUX BOJIOKOH.
JlaGopaTopHble ONbITHI.
W3zrorosneHue Mojeneii MoJIeKys yTriaeBOA0POI0B
O3HakoMIIeHHE C 00pa3IiaMu IPOYKTOB HEPTenepepadoTKu
Oxwuciienue MeTanas (3TaHais) okcuaom cepeopa (1).
Oxwuciienne MeTaHais (3TaHaiis) TUAPOKCHIOM Meau (2)
PacTBOpHMOCTB XKHPOB, JOKA3aTEIBCTBO UX HEMPEACTHLHOIO XapaKTepa, OMBUICHHE KHUPOB.
CpaBHEHHE CBOICTB MbLJIa U CHHTETHYECKUX MOIOIIMX CPEICTB
CBoIiCTBa TIIOKO3BI KaK JIbJICTHAOCITHPTA.
B3anmopenictBrue caxapo3sl ¢ THAPOKCHIOM KaJIbIus.
IIpuroroBneHue KpaxmMajbHOIO KJIEHCTEepa U B3aUMOJECHCTBUE C OJIOM.
10. I'maponus kpaxmaia.
11. O3nakomiieHHe ¢ 00pa3aMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.
12. IiBeTHbIC peakiuu Ha OCIKH
13. CgoiicTBa KarpoHa.
IIpakTnyeckue padoThl
1. «Ilony4yeHwue dTHIICHA U OTIBITHI C HM.
2. «IlomyueHue 1 CBOICTBA KAPOOHOBBIX KUCTIOTY.
3. «Pemenne KCIIEpIMEHTAIBHBIX 33/1a4 Ha PACIO3HABAHNE OPTAaHHMYECKUX BEIIECTBY.
4. «Pacnio3HaBaHUE MJIaCTMACC U BOJIOKOHY.

CoNoR~WNE

11 kaacc
TeopeTnueckune 0CHOBbI XUMHH

Baxneiimme XxuMuueckue TOHITHS U 3aKOHBl. XHWMHUUYECKHH JJIEMEHT. ATOMHBIA HOMED.
Maccosoe uncno. Hykmuael. Panunonyknuast. 30Tomsl.

3aKOH COXPAHEHHs Macchl BELIECTB. 3aKOH COXPAaHEHHUs M NIpeBpalieHus sHepruu. Jledext
Mmacchl. [lepuoaudeckuii 3akoH. DnekTpoHHas koHpurypamus. ['padhuyeckas snekTpoHHas ¢popmya.
PacnipeienicHre 3JIEKTPOHOB B aTOMax 3JEMEHTOB MallbIX W OOJBIIMX IEPHOIOB, S-, P-, d- u f —
aneMeHThl. JlaHTaHOMIbl. AKTHHOMABI. VICKYCCTBEHHO IIOJyYEHHBIE D3JIEMEHTBI. BalleHTHOCTH.
BanenTHbIe BO3MOKHOCTH aTOMOB. BOJIOpOIHBIE COETMHEHUS.

Crpoenne BemiectBa. MonHast cBsa3b. KoBaseHTHas (HOJdsipHAass M HEMOJSpHAasl) CBS3b.
OnektpoHHas hopmyrna. Metaimudeckas cBsi3b. BogopoaHas CBs3b.

I'uOpuan3anusi aTOMHBIX OpOUTANICH.

Kpucrannel: atromHble, MOJIEKYJISIpHbIE, HOHHBbIE, METa/NIMYeCKHe. DJeMEHTapHas s4elKa.

[omumopdusm. Ilonumopdusie Momudukanuu. Annorponus. M3omepus. ['omomnorus.
XUMUYECKUN CUHTE3.

Xumuueckue peakuu. OKHUCIUTEIBHO — BOCCTAHOBUTENIbHBIE peakliMU. Peakiuy pasinoskeHus,
COEMHEHMS, 3aMeIlleHns, oOOMeHa. DK30TepMHUECKHE U IHAOTEpMUUYECKUEe peakiuu. OOpaTuMble U
HeoOpaTuMble peakiuu. TeroBor 3¢ dekT peakuuu. 3akoH ['ecca. Tepmoxumuyeckne ypaBHEHHS.
Tennora o6pazoBanus. Temiora cropaHusi.

CKOpOCTh XMMHYECKOM peaklUh. AKTUBHUPOBAHHBIN KOMIUJIEKC. 3aKOH JCHCTBYIOIIMX Macc.
Kunetnueckoe ypaBHEHUE PEAKIUN.

Karanus. Karanuzarop. MaruOutop. I'oMoreHHbIit U reTeporeHHbli katanu3. Karanuruueckue
peakuuu. Xumudeckoe paBHoBecue. [Ipunmun Jle [larenbe. PactBopsl. JlMcnepcHbIE CHUCTEMBI.
I'pyboaucnepcHble cucTeMbl (Cy3MEH3UH U 3MYJbcuH). Komtonaasie pacTBOphI (30711). A3pO30JH.
CrniocoObl BbIpa)KeHHsI KOHLEHTPALKUU pacTBOpoB. MousipHasi KOHLEHTpauusi (MOJSPHOCTB).
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DJIEKTPOJIUTBL.  DJeKTpoiuTuyeckas  auccoumanusa. Crenenb  guccouuanuu.  KoHcraHTa
mucconnanui. Bomopoanblii mokazatens. Peakuum moHHOro obmeHa. ['maponms opraHMYECcKHX
BemiecTB. ['uaponn3 comneil. DIeKTPOXUMUYECKUE peakiuu. ['aTbBaHMYECKHUIT AIEMEHT. DIEKTPOJIbI.
Anon. Karoa. Axkymynstop. TONNUBHBIA 3J€MEHT. OJEKTpOXUMHs. Psjg  craHgapTHBIX
3JEKTPOJAHBIX MoTeHuuanoB. CraHgapTHble yciioBUs. CTaHAAPTHBIA BOJOPOJHBIA IOTEHLMAIL.
Koppo3ust MeramioB. Xumuueckas U IJIEKTPOXUMHUYECKAsT KOPPO3Hs. JIEKTPOJIU3  BOIHBIX
PacTBOPOB U pacCIlJIaBOB.
Heoprannueckasi xumus

Metamnel. CiocoObl monmydeHus: MetaioB. Jlerkue u TspkEnmbie Metauibl. JIerkoriaBkue u
TYroruiaBkue Metauibl. Metaunueckue sieMeHThl A-u b-rpynmn. Menps. Hunk. Tutan. Xpowm.
XKenezo. Hukens. [Tnatuna. Crutael. Jlerupyromue no6asku. Yépable MeTauibl. [{BeTHBIE METAILITBL.
Uyryn. Cranb. JlerupoBannsie ctain. OKCHUIBI M THAPOKCUAB MeTauioB. Hemeramibl. IIpocTeie
BelecTBa — HeMmeTauel. Yriepon. Kpemuwmii. Azor. @ochop. Kucmopon. Cepa. ®@rop. Xiop.
Kucnorueie oxcuael. Kucnopoaconepxkamue kucinotel. CepHas Kuciaota. A30THas KHCIIOTA.
Bonopoansie coeqHeHUs HEMETAJUIOB.

['eneTnueckas CBA3b HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB.
XMMUA ¥ )KU3Hb

XuMuueckasi TMPOMBIIUICHHOCTh. XUMHUYECKas TEXHOJOTUSA. XHUMHKO-TEXHOJIOTHYECKUE
MIPUHIIMITBI TPOMBIIIJIEHHOTO MOJIy4eHUsT MeTaioB. Xumus B ObiTy. [IpoaykTel nutanus. beitoBas
xumus. Otaenounsie MmaTepuaybl. JlekapcTBeHHBIE Tpenaparbl. DKOJIOTHYECKUM MOHUTOPHHT.
[IpenenbHO 1OMYCTUMBIE KOHLIEHTPALUU.
JdemoHncTpanmu.
Mopenu HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX M METAJUTHYECKUX KPUCTAITMYECKUX PEIIETOK.
Mopenu MoeKyJs1 U30MEPOB U TOMOJIOTOB
PaznuuHble TUIIBI XUMUYECKUX PEAKIUHN, BUICOOIBITHl 0 OPraHUYECKON XUMHUH.
OO0pa31pl METaIOB U UX COSAMHEHHI, CILIaBOB.
B3anMopeiicTBre MeTamIoB ¢ KUCIOPOAOM, KUCITIOTaMH, BOJIOM.
JlokazarenbcTBO aM(OTEPHOCTH ATFOMUHHUS M €T0 THAPOKCHIA.
B3aumMopeiicTBue Mean M xKene3a ¢ KMCIOPOJAOM; B3aUMOJECHCTBHE MEIU MU XKeje3a C
KHCIIOTaMH (CepHasi, COJIsiHast).
[Tonyuenune rugpokcuoB meau (1) u xpoma (1), oxcuna meau.
B3anmoneiicTBre OKCUI0B U TUAPOKCHIOB METAJNIOB C KUCIOTAMMU.
JlokazaTtenbcTBO amdoTrepHocTH coeaunHennii xpoma(Lll)
OO0pa31bl HeMEeTaIOoB.
Monenu KpUCTAITUYECKUX PEeMIETOK aiMasa U rpadura.
[TonydyeHne aMMuaka 1 XJ0OpOBOJIOPO/Ia, PACTBOPEHHE UX B BOJIE, JOKA3aTEIbCTBO KHCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEILIECTB.

e (xuranue yriasi U cepbl B KHUCJIOPOJE, OIpPEACICHHE XMMHYECKUX CBOMCTB IMPOAYKTOB
cropanusi. BzaumojeilictBue ¢ MeAbl0  KOHIIEHTPUPOBAHHOM  CEpPHOM  KHUCIOTHI,
KOHIEHTPHUPOBAHHOMN U pa30aBI€HHON a30THOMN KUCIIOTHI.

e (OOpa3siibl cpecTB OBITOBON XMMHUU, HHCTPYKITUH 110 UX TPUMEHEHHUIO.

JlaGopaTopHbie ONBITHI.

1. V3ydenwue BIUSHUS PA3THIHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKITUN

2. OmpepeneHue peakuy CpeIbl YHUBEPCATBHBIM HHIUKATOPOM.

3. T'maponwms coneii.

IIpakTuyeckue padoTpl

1. TlpuroroBieHue pacTBOPOB C 3aJaHHOW MOJIIPHON KOHIIEHTPALUEN».

2. Pemenue sKkCiepUMEHTANBHBIX 33124 10 TeMe «MeTaibi»

3. Pemienue skcnepuMeHTaNbHBIX  3aAad Mo Teme «HemeTanabny
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4. TemaTHUYECKOE IJIAHUPOBAHHUE yqeﬁﬂoro npeamMera «XHuMHUS» C onpeacacHueM OCHOBHBIX BU/I0B A€ATEC/IbHOCTHU

10 kmacc (35 yacos)

ConepmaHI/Ie 10 TeMaM

XapaKkTepruCTHKa OCHOBHBIX BUJIOB JISITEIILHOCTH YICHUKA (Ha YPOBHE YUCOHBIX
JIEHCTBUI )

Pa3nesn Ne 1. Teopusi XUuMHU4eCKOT0 CTPOEHHUSsI Opranuyeckux coennnenunii. [lpupona xumuueckux cpssei (3 1)

[lpenmer u  3HaveHue
CrpykrypHas Teopus

OpraHWYEeCKOH  XUMHUHU.
OPraHUYEeCKUX COCIMHEHUU.
N3omepus. HM3omepbl. DHEpreTMyecKue YpPOBHU U
MOJYPOBHU. ODJEKTpPOHHBIE opOutaym. S u P -
OnektpoHbl. CriuH 35ekTpoHa. CriapeHHbIE HJIEKTPOHBI.
DneKTpoHHas KOH(HUTyparus. I'papuueckue
anekTpoHHble popmynbl. CurmMa u mu - CBA3U. Meroa
BAJICHTHBIX CBsi3ed. DyHKIIMOHAIbHAS TPYyMIIA.

OOBsICHSTH, [TOYEMY OPraHWYECKYI0 XHMMHIO BBIACIWIN B OTACIBHBIN pa3zfen XUMHH.
Hepe'—II/ICHﬂTB OCHOBHBIC MNPCANOCHIIKM BO3HHMKHOBCHHA TCOPHUU XUMHUYECCKOT'O
cTpoeHusi. Pa3nuyaTh TpU OCHOBHBIX THIA YIVIEPOJAHOTO CKEJIETa: Pa3BETBIEHHBIN,
HEPa3BETBICHHBIN M MUKINYecKuid. OnpeneNsiTh HATMIUEe aTOMOB YIiIepoja, BOJAOpoaa
U XJIOpa B OPraHUYECKHX BEIIECTBaX. Pa3inuaTh MOHATHUS «3JCKTPOHHAS 000J0YKA» U
(QNEKTpOHHAsT opoOuTanmb». M300paxarh OSJIEKTPOHHBIC KOH(HUTyparuu aTOMOB
DJIEMEHTOB 1-r0 M 2-TO MEpPHOAOB C TOMOIIbIO JJIEKTPOHHBIX W TIpaduyecKux
ANEKTPOHHBIX (popmyn. OOBACHITHP MEXaHW3M OOpa30BaHUSI U OCOOCHHOCTH G- W T-
cBszeil. OnpenensarTs MPUHAJICKHOCTh OPraHUYEeCKOro BEIIeCTBa K TOMY WU MHOMY
KJIacCy MO CTPYKTYpHOU popmye.

Pa3znen Ne 2. YraeBogopoasi (9 1)

OcHOBHBIE ~ KJIAaCChl ~ OPraHMYECKUX  COEAMHEHHUH.
IIpenenvHble yrieBomopoabl (ankaHsl). Bo30oyxaénHoe
COCTOSIHME aToMa yriaepoja. ['mOpuamzanus aTOMHBIX
opbutaneii. I'omonoru. I'omonorndeckas pa3HOCTb.
I'omonornuecknii psaa. MexayHapoaHass HOMEHKIIATypa
OpraHMYEeCKHUX BemlecTB. V3oMepus  yriepoaHOro
ckenera. Peakunuu 3amenieHusi (raJoreHHpPOBAaHHUE),
JNETUIPUPOBAHMS, H30MEpU3alUN ankaHoB. llenHble
peakuuu. CBoOonHble  paaukanbl. HemnpenenbHbie
yIJI€BOJIOPOABI. DTUIIEHOBBIE YIIIE€BOAOPOLL. M30Mepus
MOJIOKEHUs  ABOMHOW  cBs3u.  lIpocTtpancTBEeHHAst
nu3zomepus (crepeo-uzomepusi). Peakiuu nprucoemHeHNs
(rumpupoBaHHWE,  TAJIOTCHHUPOBAHHWE,  THIApaTaIus),
OKHCJICHUS U NOJIMMEPU3aLUU AJIKCHOB. AIICTHIICHOBBIE

OOBSICHATH NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI aIKaHOB Ha OCHOBE IPEJICTABICHUN O
rubpuau3anuu opourtanei aroma yriepoza. M3roraBiauBare MoJeNHU MOJIEKYJ AJKaHOB,
PYKOBOJICTBYSICh TEOPHEH XMMHYECKOTO CTPOEHUsS OpraHWYecKux BemiecTB. OTiIHyaTh
TFOMOJIOTH OT u30MepoB. HaspiBaTh ajkaHbl 1O MEXKIYHApOJHOW HOMEHKIATYPE.
CocTaBiATh ypaBHEHMS XHMHUYECKMX PpEAKIUM, XapaKTepU3YIOIIUX XHMHYECKHE
CBOICTBAa METaHa M €ro romoyioroB. Pemath pacu€THble 3a7a4d Ha BBIBOJA (OPMYIIBI
opraHu4eckoro semniectBa. OOBSICHATh MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI STUIIEHA
Ha OCHOBE MpeACTaBICHUI 0 TMOpUIM3allMK aTOMHBIX opOuTaiei yriepoaa. M3o0paxaTsb
CTPYKTypHBIE (OPMYJIbI AIKEHOB M UX U30MEPOB, HA3bIBaTh AJIKEHBI [10 MEXIYHAPOIHON
HOMEHKJIaType, COCTABIATh (POPMYIIBI AIKEHOB 10 UX Ha3BaHUSM.

CocTaBiATh ypaBHEHMS XHUMHYECKMX PpEaKUUM, XapaKTEPU3YIOLUX XHWMHUYECKHE
cBoiicTBa ankeHOB. llomyuaTs 3THneH. [[oka3pIBaTh HEMPEIENIBHBIN XapakTep ITHIIEHA C
IIOMOILIbI0 KAaYeCTBEHHOW peakuMu Ha KpaTHble CBs3M. COCTaBIATh ypaBHEHUS
XMMHUYECKUX PEaKIUi, XapaKTEpPU3YIOIUX HENPEAEIbHBIN XapaKTep aJKaJleHOB.
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YTJIEBOJIOPObI. Peakiiuu npucoeuHeHus, OKUCICHUS U
MOJIMMEPU3ALIUU AJIKUHOB. ApomaTtnueckue
YTJIEBOJIOPO/IBI.

KonTpoabHasi padora Nel no Teme «YT1/1eBoI0pPOAb».

OOBSCHATh SP-TMOPUAM3ALMIO U TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIbl alleTUIICHA,
HA3bIBaTh TOMOJIOTH alleTWJICHA M0 MEXAYHApOAHOW HOMEHKIIAType, COCTaBIIAThH
YpaBHEHHSI PEaKIIHid, XapaKTePH3YIOIINX XUMUYECKHAE CBOMCTBA alleTUIICHA.

OOBACHATH ANEKTPOHHOE U POCTPAHCTBEHHOE CTPOSHHUE MOJIEKYIIBI OCH3071a.
N3o0paxkath CTpYKTYpHYIO hopMyity OeH301a IBYMs CIIOCOOaMH.

OOBsACHATH, Kak CBOWCTBA OEH30J1a 00YCIOBIECHBI CTPOSHUEM €TI0 MOJICKYJIBI.

CocTaBisTh ypaBHEHHS PEaKIIHi, XapaKTepU3YIOUINX XUMHUYECKHE CBOWCTBA OEH30I5a U
€ro rOMOJIOTOB.

Paznen Ne 3. Kuciiopoacoaep:kaiue opranuueckue coequnenns (11 u)

Kucnoponconepxxaiue  OpraHu4ecKue  COEAMHEHMS.
OpHoaToMHBIE NpeaenbHble cnupThl. OyHKIMOHAIbHAS
rpynna cnupToB. MeTaHos (METUIIOBBIN CIUPT). DTAaHOI
(atunoBbit  cnupt). IlepBuuHBIA, BTOPUYHBIA U
TPETUUHBIM aToMbl yriaepoxa. Bomopognas CBs3b.
CrnuproBoe Opoxenue. @epmeHTsl. Bonopoansie cBs3u.
AnkoronusM. MHOroaToMHbIE CIIUPTHI. DTHJICHTJIUKOJb.
I'mnueprH. KauecTBeHHass peakuusi HA MHOIOATOMHBIE
cnuptel.  DeHOBI. ApoMaTu4ecKkue  CHUPTHI.
KauectBennast peakuus Ha ¢eHon. KapOoHusnbHbIE
coenuHenus. KapOonunbHas rpynna. AusbaeruaHas
rpynna. Anpaeruansl. Ketonsl. Peakium okucieHus u
IIPUCOEAVHEHNS allbIeTHI0B. KauecTBEeHHbIE peakluu
Ha anpaeruasl. Kapoonosreie kuciaotel. KapOokcuibHast
rpymnmna (kapookcorpynna). OTHOOCHOBHBIE NpeIeIbHbIE
KapOOHOBBIE KUCIOTHL. MypaBbUHas KUCIIOTa. YKCYCHas

kucnotra. Amneratel. Crnoxubele d¢upsl. Peaknus
stepudukanuu. [lemounoit ruapoan3 cioxxHoro 3¢upa
(ombuienue).  Kuppl.  CUHTETHMYECKHME  MOIOUIUE
cpeactBa. YrieBoael. MoHocaxapunabl.  [Jroko3sa.

®pykrosza. Onurocaxapunbsl. ucaxapuael. Caxapo3sa.
[Tonucaxapupl. Kpaxmai. I'nmukoren. Peaxnus
noMKOHAeHcauu. KadecTBeHHas peakiusi Ha Kpaxmal.

N3o0paxarh 00mIyr0 (HopMylly OMIHOATOMHBIX WPEISIbHBIX CHUPTOB. OOBSICHSITH
o0Opa3oBaHHE BOJOPOJHOW CBSI3U M €€ BIUSHUE Ha (DU3MYECKHE CBOWMCTBAa CIIMPTOB.
CocTaBnsTh CTPYKTYpHBIE (DOPMYIBI CIIHPTOB M WX H30MEPOB, Ha3bIBaTh CIUPTHI IO
MEXIyHApOAHOU HOMEHKIAType. OOBSICHATh 3aBUCUMOCTb CBOMCTB CIIUPTOB OT HATMYHS
dbynknuonansHol rpynnsl (-OH). CocTtaBnarh ypaBHEHHs peakiHii, XapaKTepU3YIOINX
CBOICTBa CHUPTOB M UX NPUMEHEHHE. XapaKTepu30BaTh (PU3MOJIOTHYECKOE AEHCTBHE
MeTaHona U 3TaHona. CoCTaBlATh YPaBHEHHUs PEAKIMi, XapaKTepU3YIOIIUX CBOMCTBA
MHOTOaTOMHBIX CIMPTOB, U TMPOBOJUTh KAYECTBEHHYIO DPEAKIMI0 Ha MHOTOaTOMHBIE
cnupThl. OOBACHATH 3aBHCUMOCTh CBOWCTB (De€HOJA OT CTPOEHHUS €ro MOJIEKYJIBI,
B3alMHOE BJIMSHUE aTOMOB B MoJjieKyse Ha npumepe ¢eHona. CocTaBiaTh ypaBHEHUS
peakiui, XapakTepu3yIIuX XuUMU4eckue cBoicTBa ¢enona. CocTaBisiTh (HOPMYIIbI
M30MEPOB M TOMOJIOTOB aJIbJIETUJIOB U Ha3bIBaTh UX MO MEXIYHAPOJHON HOMEHKJIATYpE.
OOBSICHATh 3aBUCUMOCTb CBOWCTB albJIETHAOB OT CTPOCHHUS HX (DYHKIHMOHAIBHOM
rpynnsl. [IpoBoauTh KauecTBEHHBIE peakuuu Ha anbiaerujpl. CocTaBisTh ypaBHEHHS
peaxiuii, XapakTepU3yIOIIUX CBOMCTBA aiabAeTUAOB. COCTaBIATh (POPMYIBI H30MEPOB H
TOMOJIOTOB KapOOHOBBIX KHCJIOT M Ha3blBaTh UX IO MEXIYHApOJHOW HOMEHKJIATYpE.
OOBSICHITh 3aBUCUMOCTb CBOWCTB KapOOHOBBIX KHCIOT OT HAIU4YUsl (DyHKIIMOHATHHOM
rpymmnbl  (|-COOH). CocrtaBiaTh ypaBHEHHs pEaKIHid, XapaKTepU3YIOIIMX CBOMCTBA
KapOOHOBBIX KHCIOT. [lomyyaTh yKCYCHYIO KHCIIOTY M JOKa3bIBaTh, YTO 3TO BELIECTBO
OTHOCHUTCS K KJIacCy KUCIOT. OTiINYaTh MypaBbHHYIO KUCIOTY OT YKCYCHOM € MOMOIIBIO
XUMHUYECKUX peakuuil. COCTaBisATh ypaBHEHUs peakuuii stepuduxanuu. OOBICHITH
Oounosornueckyto posib kupoB. CoOmtomarth mnpaBujia 0€30mMacHOr0 OOpaImeHus Cco
cpencTBaMu ObITOBOM XUMHUU. OOBSICHITH OMOJIOTUYECKYIO POJIb IIIOKO3bL. [IpakTiuecku
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Lennrono3a. AneTHILEITIoN03a.

BOJIOKOH.

Knaccuduxanus

JTOKa3bIBaTh HaJM4YMeE (PYHKIIMOHATBHBIX TPYIII B MOJIEKYJIE TITFOKO3BI.

OOBSCHATDH, KAK CBOMCTBA caxapo3bl CBSA3AaHBI C HAIMYNEM (YHKIIMOHATBHBIX TPYIII B €€
MOJIEKYJle, M Ha3blBaTh O00OJAacTHM NpHUMEHEHHUs caxapo3bl. COCTaBIATH ypaBHEHUS
peaKkiuii, XapaKTepu3yIIIUX CBOWCTBa caxapo3bl. COCTaBISATh YpaBHEHUsS pEaKIHil
TUAPOIN3a KpaxMaia U MOJUKOHJAEHCAUU MOHOcaxapuaoB. [IpoBoANTs KaYECTBEHHYIO
peaKkLuIo Ha Kpaxmall.

Paznen Ne 4. Azorconep:xannue opranudeckue coequnenus (7 1)

A3oTconepxaniye opraHudeckue COeAMHEHUS. AMUHBI.
AmuHorpymnmna. AHWINH. AMUHOKHUCIIOTBL. bunosspHsii
noH. llentumnas (ammanas) rpynna. llentunnas
(amumnast) cBs3b. I[lentuael. IlomumenTuapl. I numwH.
benku. Crtpykrypa OenkoBOW MOJEKyNbl (MEpBUYHASA,
BTOpPUYHAs, TPETUYHAS, YeTBepTUYHAas). JleHarypamus u
ruaponu3 OenkoB. LIBeTHbIC peakiuu Ha OCIKH.
IIpome:kyTOUHAs aTTEeCTALIMS.

CocTaBnsTh ypaBHEHHS PEAKIINN, XapaKTEPU3YIOIINX CBOHCTBA aMHHOB.

OOBACHATH 3aBHCHMOCTh CBOMCTB aMHUHOKHCIOT OT CTPOEHHMSI HUX (PYHKLIHMOHAIBbHBIX
rpymnm. HaspiBaTh aMUHOKHCIOTHI TIO MEKAYHApOJHOW HOMEHKJIATYpe M COCTAaBIATH
YpPaBHEHUS PEaKIUid, XapaKTepU3YIOIINX X CBOWCTBA.

OOBACHATH OMOJIOTHYECKYIO POJIb OEITKOB M MX IMpeBpaleHuii B opranusme. [IpoBoants
LBETHbIC peakiuu Ha Oenku. OOBSACHATh OMOJIOIMYECKYIO POJIb HYKIEHHOBBIX KHCIOT.
[Tonp30BaThCss MHCTPYKLUEH K JIEKAPCTBEHHBIM IpETapaTam.

Paznen Ne 5. Xumusi mosiumepos (5 9)

[Momumepsl.  Crenens mosmMepusanuu. MoHoMep.
CrpykrypHOE 3B€HO. TepMOIUIACTUYHBIE IOJIUMEPBHI.
CrepeoperyinsipHbie ITOJIMMEDBL. ITonumepusie
MaTepHabl. ITonusTHiex. [TonunponumieH.
[ImacTmaccel. DEeHOIUIACTHI. AMUHOIIACTHI.
ITenormactel. Ilpupoanbiii kayuyk. Pe3una. DOOHHT.
Cunrernueckue Kaydyku. CHHTETHYECKHE BOJIOKHA.

Kamnpos.

IIpakTnueckas padora Ne 1 «Pacno3HaBanue
IJ1aCTMACCe».

IpakTuueckass padora Ne 2 «Pacno3HaBanue
BOJIOKOH».

3anuchiBaTh YPAaBHEHUs PEAKIMI MOJMMEpHU3alMH. 3aluchiBaTh YPaBHEHUS DPEaKIMi
MOJIMKOHACHCAMU. Pacro3HaBaTh OpraHMYECKUE BEILECTBA, UCIIONb3YS KaYECTBEHHBIE
peakuuu

11 kaace

Pa3nen Ne 1. Teoperuueckue ocHOBBI xumuu (17 1)

ATOMBI, MOJIEKYJIbI, BEIIECTBA. XUMHUYECKUI SJIEMEHT.
CrpoeHne aroma. XuMHUecKas CBsA3b. ArperaTHble

[lepeuncnarh BaKHEWIIME XApPAKTEPUCTUKU XHUMHYECKOro djeMeHTa. (CocTaBisTh
rpaduveckue 3IeKTPOHHBIE (QOpMyIbl a3oTa, (Gocdopa, KUCIOpOAa U CEphbl, a TaKKe
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coctosiHus BewecTs. [lepuoanueckuit 3akoH. PacTBopsl.
DnexTponuThyecKas aucconuanus. Peakuun HMOHHOTO
oOMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.
Karamutuueckue pEaKLINU. DIIEKTPOIIH3. Pan
CTaHIApTHBIX 3JIEKTPOJIHBIX MIOTEHI[MAJIOB.
Crangaptaeie  ycnoBusi. CTaHIapTHBIA BOJOPOAHBIN
anektpon. Kopposus meramnoB. Xwumuueckas U
ANEKTPOXUMHUYECKAsT KOPPO3Us. DIEKTPOIIN3.

II. p. Nel. Pemienne 3kcnepMMeHTAIbHBIX 32124 110
TeMme "'XuMuveckune peakuuu''.

KonTpoabHnasi pa6ora Ne 1 no teme «Teoperuueckue
OCHOBBI XUMM .

XapaKTepU30BaTh U3MEHEHUS PaJUyCOB aTOMOB XMMUYECKHUX 3JIEMEHTOB IO MEPUOJAM U
A-rpynnaMm nepuoguueckoil Tabmuiel. OOBSICHATP MEXaHHW3M O00pa30BaHHUS HOHHOM WU
KOBAJCHTHON CBSI3U M OCOOCHHOCTH (U3UYECKUX CBOMCTB HMOHHBIX M KOBaJCHTHBIX
COCIMHECHUM.

CocTaBisTh AJIEKTPOHHBIE (POPMYIIBI MOJEKYJ KOBAJIEHTHBIX CcOeAUMHEHUU. OODBICHSITH
MEXaHHU3M 00pa30BaHUS BOAOPOTHOW U METAITMYECKON CBSI3€H M 3aBHCHUMOCTH CBOWCTB
BelleCTBa OT BUJA XUMHYECKOH CBsI3U. OOBSACHATH NPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI OPraHUYECKUX U HEOPraHMYECKUX COEIMHEHUMN C MOMOIIbIO MPEJCTABICHUHN O
rubpuanzanuu opoutaneid. OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIA €ro
KpUCTAIIMYECKONH  peléTku. OOBSCHATh NPUYMHBI  MHOrOOOpasusi  BELIECTB.
[lepeuucnars NpuU3HAKU, IO KOTOPHIM KIACCU(PUIUPYIOT XUMUYECKUE PEAKIIHH.
OOBSICHATH CYIIHOCTh XMMHUYECKON peakluu. XapaKTepu30BaTh CBOWCTBA Pa3IUYHBIX
BUJIOB JTUCIIEPCHBIX CUCTEM, yKa3blBaTb NMPUYMHBI KOATYJISLUU KOJUIOWJIOB U 3HAYCHHE
3TOro siBJIeHUs. Pemiath 3alauyu Ha MPUTOTOBJIEHHWE PACTBOPA ONPEAEIEHHON MOJIIPHON
KOHIIEHTpallui. ['OTOBUTH pacTBOP 3aJlaHHOW MOJIAPHON KOHIeHTpamuu. OOBICHATSH,
[IOYEMY PAaCTBOPHI BELIECTB C MOHHOW M KOBAJIEHTHOW MOJSAPHON CBSA3BIO IMPOBOISAT
anekTpudeckuil Tok. Onpenenste pH cpeapl ¢ TOMOIIbIO YHUBEPCAIBHOIO MHAMKATOPA.
OOBACHATH C TMO3ULMHA TEOPHUM  3JIEKTPOJIUTUYECKOM JMCCOLMAIMM  CYIIHOCTb
XUMHYECKMX peaklUui, MpoTeKallmux B BogHOW cpene. CocTaBisATh MOJHBIE U
COKpAIEHHBIE MOHHBIE YPAaBHEHHs PEaKLMW, XapaKTePU3YIOIIMX OCHOBHBIE CBOWMCTBA
BAXHEHMIINX KJIACCOB HEOPraHWYECKUX coeauHeHuil. Onpeneniarb peakiuuio Cpejibl
pactBopa conu B Boje. COCTaBIATh ypaBHEHHUs pEakLUUi THAPOJIM3a OPTaHUYECKUX U
HEOopraHuyeckux BemecTB. OOBICHATh MPUHIMII PAOOTHI TalbBAaHUYECKOIO 3JIEMEHTA.
OOBACHATH, KaK yCTPOEH CTaHIApTHBIA BOJOPOJHBIA 3nekTpos. Ilomb3oBaThes psaoM
CTaHJAapPTHBIX AJIEKTPOJIHBIX MOTeHIHANOB. COCTaBIATh CyMMapHbIE YpaBHEHUS peakluit
ANEKTPOJIN3A.

Pa3znen Ne 2. Heoprannueckas xumusi (6 1)

Knaccudukanust Heopranmyeckux BemecTB. [IpocTeie
BEILECTBA HeMerauibl.  IIpocTele BemecrBa —
MeTaiiel. dusnyeckue cBoicTBa MeTauioB. CIjiaBbl.
XUMHUYECKHE CBOMCTBA METAIUIOB. MeTalisl B IPUPOJE.
ITonyyenue metaiuioB. Mertajuryprusi.

Xapaktepu3oBaTh OOIME CBOWCTBA HEMETALIOB W Pa3bsACHITH HUX Ha OCHOBE
MPEJICTAaBICHU O CTPOCHMHM aToMa. Ha3piBaTh 0OIACTH TNPUMEHEHHs BaKHEHIIMX
HEMETaJUIOB.  XapaKTepH30BaTh CBOWCTBA BBICIIUX OKCHUJOB HEMETAUIOB W
KHUCJIOPOJICOACPIKAIIUX KUCIOT, COCTABJISITh YPABHEHHUS! COOTBETCTBYIOIIMX PEAKLIMA U
OOBSICHSITH UX B CBETE MPEIICTABICHUI 00 OKHCIUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKITUSIX
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I1. p. Ne2. «IlosiyueHne MeJHOTO KyIopoca».

M 3JIEKTPOJIMTUYECKON JTUCCOIMAIMU. XapaKTEePU30BaTh OOIIME CBOMCTBA METALIOB U
pa3bSACHATH KX HAa OCHOBE MPEACTABICHUM O CTPOCHHMM aTOMOB METAJUIOB,
METAUIMYECKON CBA3M W METAJUIMYECKOW KpUCTauIMYecKon pemerke. MiumrocTpupoBaTh
MpUMepaMu CIOCOOBI MOJIYUYCHUS METaIOB. XapaKTepU30BaTh XMMHYECKHE CBOHCTBA
MetauioB |IA—IIA Tpynm W anrOMUHHS, COCTaBISATH COOTBETCTBYIOIIHE YpPaBHECHHS
peaknuii. OOBSICHATH 0OCOOEHHOCTH CTPOEHHSI AaTOMOB XMMHYECKUX 3JIEMEHTOB b-rpymm
nepuoanuecko cucrembl JI. WM. MenneneeBa. CocTaBisTh YypaBHEHHUs peEaKIIMil,
XapaKkTEepU3YIOIIUX CBOMCTBA MM, IIMHKA, TUTaHa, XpoMma, xeie3a. lIpencka3piBaTh
CBOICTBa cruiaBa, 3Hag ero coctaB. OOBICHATH, KaK M3MEHSIIOTCS CBOMCTBA OKCHIOB U
THAPOKCHIOB METAUIOB 110 TepHojaM U A-TpymmaM TepUOAUYECKON TaOIHUIBL.
OOBACHATD, KAK U3MEHSIOTCS CBOMCTBA OKCHIOB M THIPOKCUIOB XUMHUYECKOTO 3JIEMEHTA
C TIOBBIILIEHUEM CTETIEHU OKUCIIEHHS €r0 aToMa. 3aluChbiBaTh B MOJIEKYJISIPHOM U HOHHOM
BHJIE YpaBHEHUS XHMHUYECKUX PEAKIUN, XapaKTEePU3YIOUUX KHCIOTHO-OCHOBHBIE
CBOMCTBA OKCHJIOB U THJIPOKCHIOB METAJIOB, a TAK)KE HIKCIEPUMEHTAIBHO J0Ka3bIBaTh
HaJIW4he STUX CBOMCTB. Pacro3HaBaTh KaTHOHBI COJIEH C MHOMOIILIO KadyeCTBEHHBIX

peakuuii

CocTaBiiTh YpaBHCHHUA XUMHNYECKUX peaKuHﬁ, OTpakaromux B3aNMOCBA3b
HEOPTaHMYECKUX U OPraHWYeCKUX BEIIeCTB, OOBSICHATH HMX HAa OCHOBE TEOpUHU
AJCKTPOJIUTUYECKON  JTUCCOIMAIMM U TPEACTaBICHUH 00  OKHCIMTEIBHO-

BOCCTAHOBUTCIIbHBIX IIPOHECCaAX. HpaKTI/IquKI/I pacno3HaBaTb BCHICCTBA C ITOMOIIBIO
Ka4CCTBCHHBIX peaKuHﬁ Ha aHWOHBI.

Pa3nen Ne 3. HayuHble 0CHOBBI XMMHY€CKOI0 MPOU3BOACTBA (6 4)

Bpems B xumuu. CKOpOCTb XUMHYECKHX PpPEaKIIMH.
XuMuyeckoe paBHOBecME U (DaKTOpbl, Ha HEro
Biaudmomye.  HaydHble  NpUHLUIBL  OpraHU3anuu
XUMHUYECKOTO ITPOU3BOJCTBA.

Hedts. [Ipupoanslii ra3 u sHepreTuka.
IIpoMe:xxyTOo4YHast aTTEeCTALUA.

CocTaBisITh YpaBHEHHUS XUMHYECKHX DPEAKIIM, OTHOCSIIMXCS K OMpPEAcIEHHOMY THUITY.
OOBSICHATh BIUSHUE KOHIIGHTpAIMi peareéHTOB Ha CKOPOCTb TOMOTEHHBIX H
reTeporeHHbpIx peakiuil. OOBACHATH BIUSHUE pPA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakIuy, a TaK)Ke 3HaueHHe MPUMEHEHUs KaTallu3aTOpoB M WHTUOUTOPOB
Ha IMpPaKTHKE. OOBSICHATh BIUIHAE N3MEHEHUS KOHICHTpAIMK OAHOI'O U3 pCarupyrommx
BEIIECTB, TEMIEpaTypbl M JaBICHHUS Ha CMEIICHHE XHUMHUYECKOTO PaBHOBECHS.
XapakTtepu3oBaTh OOIIUME TMPUHIMIBI W DKOJOTHYECKHE TPOOIEMBI XUMHUYECKOTO
npou3BoJcTBa. [IpeAcTaBnsaTh MyTH peIIeHHs TJIOOANBHBIX MPOOJEM, CTOSIIUX TMepen
YeJI0OBEYECTBOM: IKOJOTHUECKUX, JHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHUH B PEIICHUH
ATUX MpobsieM. XapaKTepu3oBaTh cocTaB HedTH, criocoObl €€ repepaboTku. OOBIACHITH
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oTanuue OEH3UHA MPSIMOM MEPErOHKU OT KPEKHHT - OEH3MHA.

Paznen Ne 4. Xumust v :ku3Hb (5 )

Xumus ALY, JlexapcTBEHHBIE CpEeJICTBa.
Kocmernueckne m mapdromepnsie cpeactBa. beiToBas
xumus. XHUMHsSL B CEIBCKOM XO3fAHCTBE. XUMHUSA B
CTPOMUTENBCTBE. «3€JIeHas» XUMHUSL.

XapakTepu30BaTh OMOJIOTMYECKYIO POJIb PA3IMYHBIX MMUTATEIbHBIX BelecTB. [I[puBoaIuTH
NpUMEpPhl MPOAYKTOB, OOTaThIX TEMH WJIM WHBIMA TPUPOJHBIMH BEUICCTBAMH.
XapakTepu3oBaTh pa3IMUYHbIE HWHIPEAUEHTHI, BXOMSIIME B COCTaB BaKHEHIIUX
MPOJYKTOB IMHUTAHUS, UCIIOJB3ysS MHPOPMAIUIO O COCTaBE MPOJYKTA, Pa3MEIICHHYIO Ha
stukerke. (OcBauBaThb HOPMBI JKOJOTHYECKOT0O H 0O€30MacHOro oOpalieHus ¢
JICKapCTBCHHBIMU  TIpemapatamu. lIpomaranaupoBaTh  3J0pOBBIi  00pa3  KU3HHU.
JleMOHCTpUpOBaTh NOHMMAHUE POJIM BAXKHEWIIMX TPYII JIEKAPCTBEHHBIX CPENCTB.
Paccyxnarh 0 Bpene amkorosis, KypeHus, 0 HEJOIyCTUMOCTA HApPKOTHYECKUX CPE/ICTB.
Paznuyarh opraHMvecKue U OCHOBHBIE MUHEPAIbHBIC (a30THBIC, KaTUitHbIE, (OCHOPHEIE)
ynoopenusi. OnuchlBaTh XUMHUYECKHUE PEAKIMH, JIeKAIlMe B OCHOBE IMOJTYYCHUS
M3Yy4aeMbIX BEIECTB. XapaKTepU30BaTh CBOICTBA TUIica, U3BECTH, IEMEHTa U OeTOHA U
obnmacte ux mpuMeHeHHus. ONUCHIBaTh XWMHUYECKHE PpEaKIMH, JIeKalue B OCHOBE
MOJIy4eHUs M3ydyaemblX BewlecTB. Omnpenensate MNOHATUE <« ‘3eleHas”  XHUMHSI».
Xapaktepu3oBaTh OOIIME TPUHIHUIBI <«3EJIIEHOW» XuUMUU. Paccyxnarb o0 puCKe
3arpsi3HEHUS] OKPYXKAIOIIEH Cpeapl MpU  HCIOJIb30BAaHMM MHOTMX TPAJULMOHHBIX
texHosioruil. IlpencraBisaTh NyTH penieHus TI00adbHBIX MPOOJIEeM, CTOAIIUX TEpe
YEJIOBEUECTBOM: 3KOJIOTMUYECKUX, YHEPTETUUECKUX, CHIPHEBBIX U POJIb XUMHUH B PELICHUU
ATHUX NMPOOIIEM.
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