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TlosicHuTEIBLHASA 3aIMCKA

Pabouas mporpamma 31meKTUBHOTO Kypca «TpyaHble BONPOCH XMMHHU» Ha YPOBHE CPEIHETO
obmiero oopasoBanus pa3zpaborana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-@3 «O06
oOpazoBannu B Poccuiickoit denepanuu», TpeOOBaHMA K pe3yibTaTaM OCBOCHHS (enepaibHOM
oOpasoBarenbHON MporpaMMbl cpeanero odmero obpaszoBanus (POII COO), mpencraBiaeHHBIX B
®denepanbHOM TOCyAapCcTBEHHOM oOpa3oBarenbHoM crangapre COO, ¢ yuérom Konuenmmun
npernojaBaHus yueOHOro mnpeamera «XHUMHUS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
denepanyy, peanu3ylOIIUX OCHOBHBIE 00pa30BAaTENbHBIC MPOTPAMMBI, W OCHOBHBIX TIOJOXKECHUH
«Ctparerun pa3Butus BocnutaHusa B Poccuiickoii ®Depepammu Ha nepuoa g0 2025 roga»
(Pacnopsoxkenne IlpaButensctBa PD ot 29.05. 2015 Ne 996 - p.) u denepanpbHO MpOrpaMMbI
BOCITUTAHMSIL.

OnextuBHbIM Kypc «TpyaHble BONPOCH XUMHH» SIBISETCS YaCThIO YIIyOJEHHOTO H3y4YCHHS
npenMera. M3ydeHue mnpenmMera, peainsyeMoe B YCIOBHUSAX U depeHIMPOBAaHHOTO, MPO(UIHLHOTO
oOyueHusi, MPHU3BAHO OOecHeunuTh O0O0IIe00pPa30BaTENbHYI0 M OOMICKYIbTYPHYIO TMOJATOTOBKY
BBIITYCKHUKOB TIKOJIBI, HCOOXOAMMYIO JIJISl aJalTallud UX K OBICTPO MEHSIOIIUMCS YCIOBHUSM JKH3HU B
COILIMYME, a TaKXKe JUISl MPOJOKEHUS O0YYEHHUsI B OpPraHu3alusaX MpoecCHOHATBLHOrO 00pa3oBaHus, B
KOTOPBIX XUMHUS SBIISETCS OJHOM U3 MPUOPUTETHBIX JUCIHUILTHH.

B nmporpamMe 1o XuUMUM Ha3HaueHUEe mpeaMeTra «XHUMHS» TOJNydaeT MOAPOOHYIO
UHTEpPIIpETallMi0 B COOTBETCTBUM C OCHOBomosaratomumu nonoxeHusmu  OIocC COO o
B3aMMOOOYCIIOBIIGHHOCTH LEJEH, COJIEp)KaHMS, pPEe3yJbTaToB OOY4YeHUS W TpeOOBaHHWN K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Cocmasnarowumu npeomema «Xumus» HaA YposHe VenyOIEHHO20 U3VUEHUS ABIAMCA
yenyonéunvie kypcvl — «Opeanuveckas xumusy u «Obwas u neopeanuveckas xumusy. Ilosmomy
cooepoicanue dMEeKMUSHO20 Kypca No XUMUU Makice pazoeneHo Ha 60npocul opeanudeckol xumuu (10
Kaacc) u eonpocel obwell u Heopearnuueckou xumuu (11 xkracc) 6 coomgemcmeuu ¢ cooepaicanuem
ghedepanvroii paboueii npocpammvl NO XUMUU YeLYONeHHO20 VPOBHS, PACCMAMPUBAIOMcs Haubolee
CII0JHCHBLE, MpedyIioujue 0c00020 GHUMAHUS BONPOCHL.

[Ipu u3yyenun yueOHoro npeamera «XuUMHs» Ha yriIyOJIEHHOM YPOBHE TaKkKe, Kak Ha ypOBHE
OCHOBHOTO M cpeaHero oOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajauell NEepBOCTENEHHOMN
3HAYUMOCTU SIBISIETC  (OPMUPOBAHHME OCHOB HAayKd XUMHUU Kak o0O0JacTM COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUYECKON [eATEJbHOCTH 4YEJIOBEKa W OJHOTO W3 KOMIIOHEHTOB MMPOBOM
KynbTypbl. Pemienue 3Tol 3ajaun Ha YrIyOJE€HHOM YpOBHE HM3y4Y€HHs IpelMeTa Mpeirosaraer
peann3ainio TaKuX HeNeH, Kak:

e (opmupoBaHUE MpeACTaBICHUI: O MaTepualbHOM €IWHCTBE MHpA, 3aKOHOMEPHOCTIX H
II0O3HABAEMOCTH SBJIEHUN IPHUPOJBI, O MECTE XHMHUU B CHCTEME ECTECTBEHHBIX HAyK M €€
BeAyllel posin B 00ecrieueHNH YCTOMUUBOTO Pa3BUTHA YEJIOBEUECTBA: B PEIICHUH MPOOIeM
HKOJIOTMUECKOM, JHEPreTMYecKod M MUIIeBOW O€30MacHOCTH, B Pa3BUTHH MEIULUHBL,
CO3/IaHUU HOBBIX MaTepHajIoB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECIIEUEHUHN PALIMOHAIIBHOTO
MPUPOIONONB30BaHus, B (DOPMHUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyIbTyphl YENOBEKa, a
TaKXe IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpefIe;

® OCBOCHME CHUCTEMBI 3HAHUH, JIEXKAIIUX B OCHOBE XMMUYECKOW COCTABISAIOLIEN €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa: (QYHIAMEHTATbHBIX TMOHITHUN, 3aKOHOB W TEOPUH XHMHH,
COBPEMEHHBIX TMPEACTAaBICHUII O CTPOEHUHM BEUIeCTBAa HA Pa3HbIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX TPOTCKAHUS XUMHYECKHX peakluid, O XUMHYECKOM pPaBHOBECHH,
pacTBopax M JUCHEPCHBIX CHCTeMaxX, 00 OOIWX HAyYHBIX MPUHIIUNAX XUMHUYECKOTO
MIPOU3BO/ICTBA;



e (¢opMHupoBaHHE y OOYYAIOIIUXCS OCO3HAHHOTO IMOHWMAHMs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUHN A1 OOBSICHEHHS KIIOUEBBIX HUJEH M MpoOJIeM COBPEMEHHOW XHMHH,
TSt OOBSICHEHUS U TIPOTHO3UPOBAHUS SIBJICHHM, IMCIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOTY;
TPaMOTHOTO pEHICHHUsT TPOOJieM, CBS3aHHBIX C XUMHEH, MPOTHO3UPOBAHMS, aHAU3a H
OLIGHKM C TO3MIMA  3KOJOTMYEeCKOW  Oe30macHOCTH  MOCHEACTBHM  OBITOBOM U
MIPOU3BOJICTBEHHON JESATENIbHOCTH YEJIOBEKA, CBSI3aHHOW C XMMHUYECKUM IPOU3BOJICTBOM,
HCIOJIb30BaHUEM U MepepabOTKOM BEIIECTB;

e yrioyOJeHHe TPEJCTaBICHUH O HayuyHbIX METOJax I[IO3HAHUS, HEOOXOMUMBIX Ui
MPUOOPETEHUsT YMCHHI OPUCHTHPOBATHCS B MHPE BEUIECTB U OOBSICHEHUS XUMHUYECKHX
SBJICHUHM, MUMEIOIIMX MECTO B IIPUPOJE, B INPAKTHYECKOM IEATEIBHOCTH U IOBCEIHEBHOM
KU3HU.

B mnuiane peanmzanuu mepBOOYEPETHBIX BOCIUTATENBHBIX W pa3BUBAIOMIMX (YHKIUI LEI0CTHOM
CUCTEMBI CpEIHEro oO0Iero oOpa3oBaHHS TPU H3YYCHHUHM NpeaMeTa «XuMus» Ha YriyOon€éHHOM
YpOBHE 0COOYIO aKTYaJIbHOCTh MPUOOPETAIOT TAKKE [N U 33/1a49H, KaK:

e BOCHHUTaHUE YOCKIEHHOCTH B IMO3HABAEMOCTH SIBIICHUU MPUPOJBI, YBAXKEHHUS K MPOIECCY
TBOpYECTBA B OOJACTH TEOPETUYECKHX W TNPHUKIAAHBIX MCCICIOBAHUM B XHUMHUH,
(dbopMUpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH;

e pa3BUTHE MOTHUBAMM K OOYYEHHI0O U TIO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS OOIIEUETIOBCUSCKHUX IICHHOCTEH;

® pa3BHUTHE MO3HABATEIIbHBIX HWHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEM
oOydaromuxcsi, GopMHpOBaHHE Yy HUX CO3HATEIBHOTO OTHOIICHHS K CaMOOOpPa30BaHUIO U
HETIPEPHIBHOMY  O0Opa30BaHUIO KaK  YCJIOBUIO  YCIEMIHOM NpodecCHOHAIbHON U
OOIIIECTBEHHON [IeATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH,

e (QopmupoBaHWE YMEHHUW M HABBIKOB Pa3yMHOTO NPUPOJIONOIB30BAHUS, pPa3BUTHE
AKOJIOTHYECKON KyIbTYphl, MPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOIE3HON IKOIOTUYECKOM
NEeSTETHHOCTH.

OO6miee 4KciI0 YacoB, MPEAYCMOTPEHHBIX ISl U3YUEHUS DJIEKTHBHOTO Kypca 10 XUMHUU JJIsi CPETHETO
obmiero oOpa3oBanusi, cocTanisietr 68 yacos: B 10 kmacce — 34 yaca (1 yac B Heneno), B 11 kiacce —
34 gaca (1 yaca B HezenNO).

1. Ilnanupyemble pe3yJibTaThbl 0CBOEHHS y4eOHOI0 MpeAMeTa

JJUYHOCTHBIE PE3YJBbTATbBI

B COOTBETCTBUHN C CUCTEMHO-ACATCIIBHOCTHBIM ITOAXOAO0OM B CprKType JINYHOCTHBIX pe?)y.]'II)TaTOB
OCBOCHHS TpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus BhIICIEHBI CIEAYIOIINE
COCTaBJISIONINE: OCO3HAHUE OOYYAIONIMMHUCS POCCHMCKOW TPaXTaHCKOW HWICHTHUYHOCTH;
TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOMPEIEICHUIO; HATMYUE MOTHBALUU K
00y4eHHIO; TOTOBHOCTb U CIIOCOOHOCTh OOYYalOUIUXCS PYKOBOJCTBOBATHCS TPHUHITHIMA B
O6HI€CTBC HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUA, HaJIU4YHUC HpaBOCOSHaHI/ISI, 3KOJ'IOFI/I‘—IeCKOI7I
KYJIBTYpPbI; CHOCOOHOCTh CTaBUTH LIETTH U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MpeaMeTa «XHUMHs» OTPaaroT CHOPMUPOBAHHOCTH OIBITA
MMO3HABATEIPHOW U TPAKTHYECKOW JIEATETbHOCTH OOYy4aloIUXCsS B TIPOIECCe pean3ariuu
00pa3oBaTebHON JAEATETHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XHMHUsS» OTPakaioT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIPHON W TPAKTUYECKOW JEeSATENbHOCTH OOy4alomMXcs B IMPOILECCe pean3aiiu
o0pa3oBaTenbHON JAESTENHPHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:



OCO3HAHMS O0YYAIOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX NPaB U 00s13aHHOCTEH, YBaKCHUS K 3aKOHY
Y TIPABOTIOPSIKY;

MIPEJICTaBJICHUSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIECHUH B KOJIJICKTHUBE;
TOTOBHOCTH K COBMECTHOI TBOpPYECKOW [EATENbHOCTH IPU CO3JAHUM Y4YEOHBIX IPOEKTOB,
peIICHUN y‘-Ie6HbIX 1 IIO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,
CMOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHS, JJOTMKY M apryMEHThl APYTHX HpU
aHaJIM3e pa3INYHbIX BUJOB YUeOHOM NeATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUM;
YBOKEHUS K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO MPUIOKEHUS XUMHH,
OCO3HAaHUA TOr'0, YTO OAHHBIC HAYKHW €CThb PE3YyJIbTAaT NJIUTCIIBHBIX Ha6JIIOI[eHI/II71, KpPOIIOTJIUBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHMBOB B IOJYYEHUHU M IOCIEAYIONIEM aHaliu3e HUHOpManuu o
MEPCAOBBIX NTOCTHIKCHUAX COBpCMCHHOfI OTEUECTBEHHOU XUMHUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYAallUd, CBSA3aHHBIE C XUMUYECKUMHU SBICHUSMHU, U TNPUHUMATH
OCO3HAHHBIC PCUHICHU A, OPUCHTUPYACH HAa MOPAaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,
T'OTOBHOCTHU OLICHUBAThH CBOE MMOBCACHUEC U IMMOCTYIIKH CBOUX TOBapI/IHIeﬁ C HO3I/IHI/H>'I HPAaBCTBCHHBIX
Y TIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

NMOHMMaHMs I[EHHOCTEH 370poBOro u  Oe3omacHoro o0pa3a JKM3HH, HEOOXOJUMOCTH
OTBCTCTBCHHOI'O OTHOIIICHUA K CO6CTBGHHOMy (1)I/I3I/I‘~IGCKOMy 1 IICUXUYCCKOMY 310POBbIO;
coOroieHus TIpaBuil Oe30macHoro oOpalleHus: ¢ BellecTBaMHu B OBITY, MOBCEIHEBHON KU3HU, B
TPYZIOBOM AESTENbHOCTH;

IMOHUMAaHHWA HEHHOCTHU NpaBUJI WHAWUBUAYAJIBHOTO M KOJIJICKTHBHOT'O 0e30IacHoro IIOBEJACHUS B
CUTYalUsIX, YTPOKAOIIUX 3I0POBBIO U KU3HU JIIOJEH;

OCO3HAHUS TOCIEICTBUH W HENPHUATHS BPEAHBIX TMPUBbIUEK (YNOTpEONEeHUs  ajIKOTOoJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpya0BOro BoCIMTAHMSA:

KOMMYHUKATUBHON KOMITETEHTHOCTH B Y4€OHO-HCCIIEI0BATENHCKOM JIEATETbHOCTH, OOIIECTBEHHO
TMIOJIE3HOM, TBOPYECKOHN U IPYTUX BUIAX NESATEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUU MPAKTHYECKHUX 3ajjad COIMAIbHOW HAIlPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO Mpodeccuil pa3iInyHOro pojia, B TOM YHUCIIE Ha OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAHUH 0 XUMHH;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U pe3yIbTaTaM TPYAOBOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TpaeKTOpuM OOpazoBaHMs, Oymymiei
HpOCbeCCI/II/I " pceajindalnn COOCTBEHHBIX XKMU3HEHHBIX IIAHOB C y‘IéTOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

9KOJIOTMUYECKH 11eJ1IeCO00pa3HOro OTHOILIEHHUS K MPUPOJIe KaK MUCTOYHUKY CYIIECTBOBAHUS >KU3HU
Ha 3eMiie;

MOHUMAHUS TJ00ATBHOTO XapaKTepa OHKOJOTMYECKUX TpoOJieM, BIUSHUS HKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL;

OCO3HaHHS HEOOXOIUMOCTH HCIOJB30BaHUSA JOCTHKEHUM XUMHUHU JJs PEUICHUS BOIPOCOB
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHNUS;



AKTUBHOI'O HEIPUATUA NEUCTBUM, IPUHOCAIIUX BpEI OKPYKAIOLICH IPUPOLHOM Cpene, YMEHHUs
MIPOTHO3UPOBATH HEOIATOMPUATHBIE YKOJIOTHUECKUE MOCIEICTBUS MPEANPUHUMACMBIX IEHCTBUI U
Mpe0TBpallaTh UX;

HaJIMYUS PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYPHI, OMbITA ACSTEIbHOCTH
SKOJIOTMYECKOW HANpPaBJIECHHOCTH, YMEHHS PYKOBOACTBOBATbCA HMH B II03HABATEJIBHOW,
KOMMYHUKATUBHOM M COLIMAJIBHOM TMPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO MPOTHUBOCTOSITH
ueosIoruu Xxemohoouu;

7) HEHHOCTH HAYYHOI0 MTO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOM
MPAKTHUKU;

MMOHUMAHUS CHEIM(PUKA XUMUU KaK HayKd, OCO3HAHUS €€ Poju B (POPMUPOBAHUHU PAITMOHATHEHOTO
HAay4YHOT'O MBIIIUICHHS, CO3JIaHMM IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEeM MHpPE Kak o
€IMHCTBE TPHUPOBI U YEIOBEKA, B MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MPoOJIeM
COXPAHEHUS PUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH JIJIi COBPEMCHHOM UIMBHIM3allMU: B €€
T'YMaHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XXKHOM POJHM B CO3JAaHMM HOBOM 0a3bl MaTepHalbHOM
KYJIbTYpPbI, B PELICHUH TI00aNbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOMH,
SHEPTreTUYECKOW, TMHUINEBOM U OKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIUIIUHBI,
o0eCTnieYeHNN YCIOBHI YCIIENTHOTO TPY/Aa M JKOJOTHYECKH KOM(OPTHOM KH3HU KaKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAyYHON IPAMOTHOCTHU: IOHUMAHMS CYIIHOCTH METOJOB [TO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH UCIIOJb30BaTh IIOJydaeMble 3HAHHS [UIS aHalu3a |
OOBSICHEHUS SIBJICHUHM OKPYKAIOMIEro MUPa M MPOUCXOMSIINX B HEM U3MEHEHUH, YMEHUS JeNaTh
00OCHOBaHHbIE 3aKJIIOYEHHMs] Ha OCHOBE HAy4YHBIX (DAaKTOB W HMEIOLIUXCA JaHHBIX C IETbI0
MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS Uil PEIICHUs MpodiieM B
peaNbHBIX KU3HCHHBIX CUTYaIIMSIX;

HMHTEpPECca K NMO3HAHUIO, UCCIIEA0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPBIBHOMY OOPAa30BaHHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY
TOJTYYEHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMH IMMOTPEOHOCTAMH;

HWHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3nudHbIX chepax nmpodhecCuoHaTbHOU NesATeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ysbTaThl OCBOEHHUS MPOTPaMMBI MO XMMHHM Ha YPOBHE CPEIHEro 0OIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble U1 (OPMUPOBAHHS  MHUPOBO33PEHHUS  OOYYAIOMIMXCS  MEXIUCIUILUTHHAPHBIC
(MeXTpeMeTHbIC) 00IICHAYYHbIC TOHSTHUS, OTPAXKAIOIIUE IIETIOCTHOCTh HAYYHOW KaPTHHBI MHUpa U
CHGHI/I(bI/IKy METOJO0B ITO3HAHUA, I/ICHOJ'H)?,yeMI)IX B C€CTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCIICCTBO,
SHEprusi, SBJCHHE, IMPOLEeCC, CUCTEMa, Hay4dHbI (akT, MPHUHILMI, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICI0OBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHUBEpCAJbHBIC YUeOHbIC JCHCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATHBHBIC),
obecrnieunBaroniye GopMupoBaHue (QYHKIIMOHATBHON TPAMOTHOCTH U COIMAIBHOW KOMITETCHITMH
o0ydJaronuxcs;

CIIOCOOHOCTH o0yJaromuxcst HCIIOJIB30BATh OCBOEHHEBIE MEXIUCITUTUTHHAPHBIE,
MHUpPOBO33pDEHYECKHE 3HAHUS M YHHUBEpCAJbHbIC Y4eOHBIC JEHCTBHS B IO3HABATEIbHOH W
COIIMAJIbHOW MPAKTHUKE.

MeTtanpeMeTHBIE ~ pe3yJbTaThl  OTPAKAIOT  OBJIAJCHUEC  YHUBEPCAIBHBIMH  YYCOHBIMH
II03HAaBaTCIbHBIMU, KOMMyHI/IKaTI/IBHBIMI/I nu per YIATUBHBIMHA ﬂeﬁCTBHHMH.



ITo3HaBaTeIbHbIE YHHBepPCAIbHbIE yUeOHbIe AeiicTBUSA

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh IPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
OIpeNeNIATh LIEIN AEATENbHOCTH, 3aaBas apaMeTpbl U KPUTEPHUH UX JTOCTHUIKEHUS, COOTHOCHUTH
pe3yJIbTaThl JEATENBHOCTH C IOCTABJIEHHBIMU LIENSIMH;

HCIOJIb30BaTh P OCBOEHUM 3HAHUI NPUEMBI JIOTUUECKOTO MBILUICHUS: BBIJEIATh XapaKTEpHbIE
IIPU3HAKY TOHATHHA M yCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS
111 OOBSICHEHUS OT/IENbHBIX (DAaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMHU BELLIECTB U XUMUYECKUX PEAKIIA;
yCTaHaBJIMBATh MPUUYNHHO-CIICACTBEHHBIE CBSI3U MEX/1Y U3Yy4aeMbIMU SBICHUSMU;

CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHAYKTHBHBIC, ACAYKTUBHBIC, 1O AaHAJIOTWH), BBISBIATH
3aKOHOMEPHOCTH M INPOTUBOPEUYUsl B PACCMATPUBAEMBIX SBJICHMAX, (OPMYIHPOBATH BHIBOJbI U
3aKIIIOYCHUS;

MIPUMEHSTh B IPOLECCE MO3HAHUS UCIIONIb3YyEMbIE B XMMHHM CUMBOJUYECKHE (3HAKOBBIE) MOJIENH,
npeoOpa3oBhIBAaTh MOJICNIbHBIE TPEACTABICHUS — XHUMHYECKHH 3HaK (CHMMBOJI) 3JIEMEHTa,
XUMu4eckas (¢GopMmyna, YpaBHEHHE XHMHMYECKOM peakluu — HpU pelleHHH  y4eOHBIX
[I03HABATENbHBIX U NPAKTUYECKUX 3aJ]1a4, IPUMEHATh Ha3BaHHbIE MOJIC/IbHBIC NPEICTaBICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3YYa€MBIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;
(GbopMyIMpOBaTh LENU U 33/1a4M UCCIIEOBAaHUS, UCIOIb30BaTh MTOCTABICHHBIE U CAMOCTOSTENLHO
copMyIHpOBaHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI 7SI (POpMUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMbIX CY)KJICHU;

BJaJIeTh ~ HAaBBIKAMH  CaMOCTOSTENILHOTO  IUIAHUPOBAHUS W TPOBEACHUS  YUYEHHUUYECKUX
HKCIEPUMEHTOB, COBEPIIECHCTBOBAaTh yMEHHUS HAOII0AATh 3a XOJ0M MpoIlecca, CaMOCTOSTENBHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (QOopMyIUpoBaTh O0O0OOIIEHUS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCJIEIOBAaHUS, COCTABISATh OOOCHOBAHHBIM OTUET O MPOIEIAHHON
pabore;

npUoOpeTaTh ONBIT YYEHHYECKOH HCClIeoBaTeNbCKOM M NMPOEKTHOW JAEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTBH ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIIEHUs MPaKTUYECKUX 3a/1ad,
MIPUMEHEHUIO PA3JIMYHbBIX METOJIOB MO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATbCSI B PA3JIMUYHBIX HMCTOUYHUKAX HH(pOpMalMK (HaydHO-TIONYJspHAs JUTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIIpaBOYHbIe T1ocoOusi, pecypcbl MHTepHera), aHaIU3UpPOBATh
nH(pOpMALIMIO Pa3IMYHBIX BUAOB U (QOPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATh €&
JIOCTOBEPHOCTH U HEITPOTUBOPEUUBOCTB;

(bopMyIMpOBAThH 3aMPOCHl U MPUMEHITH PA3IUUYHbIE METOABI IIPH MOUCKE U 0TOOpe MH(pOpMAIHH,
He0OXO0IMMOM ISl BHITTOJTHEHUS Y4eOHBIX 3a/1a4 ONpeIeIEHHOrO THUIIa;

NpUoOpeTaTh OMBIT HCHOJB30BaHUA HH(DPOPMALMOHHO-KOMMYHHMKATHUBHBIX TEXHOJOTMH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAlbHYIO (OpMy MpeacTaBIeHUs HHPOpMaUK (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

HCIIOJIb30BaTh HAy4YHBIM SI3bIK B KAYECTBE CPEACTBA MpU paboTe ¢ XMMHUYECKOW HH(OpMalmen:
IPUMEHATh MEXIpeaIMeTHbIE ((hU3nYecKre W MaTeMaTU4yecKHe) 3HaKu M CHUMBOJIBI, (OPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJITHOCTH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe TeiicCTBUSA:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI B XO/€ TUAJIOTa W/UIN JUCKYCCHUH,
BBICKA3bIBaTh UIeH, (POPMYIUPOBATH CBOU MPEJIOKECHHUSI OTHOCUTEIBHO BBITIOJTHEHUS
MPEAJIOKEHHOM 3a1a4H;

BBICTYIIaTh C INPE3EHTALMEH pe3ylbTaTOB IIO3HABATEJIbHON JEATENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHMKaMH IIPpH  BBIIOJHEHUM XUMHYECKOIO
HKCHEPUMEHTa, MPAKTUYECKOH padoThl IO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro mnpoekTa, W (OpMYJIMPOBATH BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHBIX
WCCIICIOBAaHHM MTyTEM COTIIACOBAHMS MTO3UIIHIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMH.

PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJILHO IIJIAHUPOBATh U OCYILECTBIIATh CBOIO IIO3HABATEIILHYIO JIEATEILHOCTD, OPEAeIIsis
e€ [enM W 3a7auu, KOHTPOJIMPOBATh M 10 Mepe HEOOXOIMMOCTH KOPPEKTUPOBAThH IpeIaracMblid
QJITOPUTM JEUCTBUI NPH BHIIOJIHEHUU YUEOHBIX U UCCIIE0BATEIbCKUX 3a/1a4, BBIOMpaTh Hanbosee
3G deKTUBHBIN CcHOCO0 UX pelleHus ¢ y4y€TOM IOJY4YEeHUs HOBBIX 3HAaHMH O BeIIECTBaX H
XUMHUYECKUX PEAKIIMSIX;

OCYILLIECTBIISATH CAMOKOHTPOJIb JAEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS NMPOrpaMMbl 110 XMMHMM Ha YIiIyOJEHHOM YpPOBHE HAa YpPOBHE
cpenHero o0mero oOpa3oBaHMs BKJIIOUYAIOT crenuduueckue Ais yueOHOro mpenmera «XuMHsS»
Hay4yHble 3HAaHUS, YMEHUS M CHOCOOBI JIEHCTBMHM IO OCBOEHHUIO, WHTEpHpETalMU MU
IpeoOpa3oBaHUIO 3HAHUM, BUIBI AEATEIBHOCTH MO IMOJIYYEHHIO HOBOI'O 3HaHMUSA U IPUMEHEHUIO
3HAHUHA B pPAa3IMUHBIX Yy4eOHBIX CHUTYyallUsX, a TakK€ B peaJbHbIX >KM3HEHHBIX CHUTYalUsX,
CBA3aHHBIX C XUMHEN. B mporpaMMe 1o XMMHH MPEIMETHBIE PE3YJIBTATHI PEACTABICHBI 10 TOAAM
U3y4YEeHUS.

10 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKasi XuMUs» OTPaXxaroT:
Cc(OPMHPOBAHHOCTh MPEJICTABIECHUI: O MecTe M 3HAYEHWU OpPraHMYeCKOW XUMHHM B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00ECIeYeHNH YCTOWYMBOIO Pa3BUTHUS YEIOBEUYECTBA B PELICHUH
po0JIeM 3KOJOTUYECKOW, SHEPreTHYeCKOW M MHUIIEBOM Oe30MacHOCTH, B Pa3BUTHH MEAMIIMHBI,
CO3/IaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB SHEPIUU, B OOECHEUEHUHU pPaIOHAIBHOIO
MIPUPOJIOTIONB30BaHUA, B (POPMUPOBAHUU MHUPOBO33pEHUS U OOIIEH KYJIbTYPhI UEIOBEKa, a TaKxKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpe/ie;

BJIaJICHUE CHCTEMOM XMMHYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOIMOJArarollue MOHITHS —
XMMHUYECKHI 3JIEMEHT, aTOM, PO M 3JSKTPOHHAs 000JI0uKa atoMma, S-, P-, d-aTOMHbBIC OpOUTAIIH,
OCHOBHOE U BO30YXAEHHOE COCTOSHUS aToMa, THOpHIM3alMsl aTOMHBIX OpOHTajei, MOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENBHOCTb, CTENEHb OKHCIIEHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIM OO0BEM, YIJIEpOOHBIM CcKenleT, (QyHKIMOHalbHAas TpYIIIa,
paaukai, CTPyKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIIEHHbIE, CKEJETHBIE), H30MEpHs
CTPYKTYypHasi U IMPOCTPAHCTBEHHAs (reoMeTpuyecKasi, ONTHUYECKas), U30MEpPbl, TOMOJIOTUYECKUN
psa, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPOJA- U a30TCOAEpXKAIUE OPraHM4YeCKHE COEINHEHUS,
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COCAMHEHUS; TEOPHH, 3aKOHBI
(mepuomuyeckuii 3akoH J[. M. MeHnneneeBa, Teopus CTPOCHHS OpraHUYECKUX BemiecTB A. M.
BytnepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHMs U MPEBPAILECHUs YHEPTUU IIPU
XUMHUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SA3BIK XHMHHU, MHPOBO33PEHUYECKHE
3HaHUs, JIeXKale B OCHOBE MOHMMAaHHsS NPUYMHHOCTU M CHUCTEMHOCTH XMUMMYECKHX SBIICHW;
NPEJCTAaBICHU O MEXaHM3Max XMMMUYECKMX pEaKIHUi, TePMOAMHAMHYECKUX U KHHETHUYECKUX



3aKOHOMEPHOCTSX MX MPOTEKAHMsI, O B3aUMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJaX
(MHOYKTUBHBIA U Me30MepHBIN 3P dexTsl, opueHTanTsl | u |l pona); pakromoruueckue cBeeHus o
CBOWCTBAaX, COCTaBe, IOJIYYEHHHM U O€30MaCHOM HCIOJIb30BAHUU BAKHEUIIMX OPraHMYECKHX
BEIIECTB B OBITY M MPAKTHUECKOM JEATEIbHOCTH 4YeNoBeKa, OOIIMX HAyYHBIX MPUHIMIIAX
XHUMHAYECKOT0 IIPOU3BOJICTBA (HAa MPUMEpPE MPOU3BOJCTBA METAHOIIA, TepepaboTKu He(TH);
c(OPMHPOBAHHOCTh YMEHMMU: BBISBIATH XapaKTEPHbIC NPU3HAKW TOHATUH, yCTaHABIMBATH HX
B3aUMOCBSI3b, HUCIOJb30BATH COOTBETCTBYIOLIUE IOHATHUS NpPU ONUCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHU4ECKUX COCIUHECHU;

c(OPMHUPOBAHHOCTb YMEHUIA:

HCIOJIb30BAaTh XHUMHUYECKYIO CHUMBOJIUKY JUISI COCTABJIEHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTABJIATh YpPaBHEHMUS XUMHMUECKUX pPEAKIMH U PACKPBIBATH HX CYIIHOCTb: OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLMN MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOrO OanaHca 3THUX peakLui,
peakuuii HFOHHOTo OOMeHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHMUI;
M3rOTaBJIMBATh MOJEJIM MOJIEKYJ OPraHMYEeCKUX BEIIECTB JJIS WJUIIOCTPALUU UX XUMHUYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOEHUS;

C(OPMHUPOBAHHOCT YMEHUM: YyCTaHABIUBATh NPUHAAIECKHOCTh H3YYEHHBIX OPraHMYECKHX
BEIIECTB MO0 UX COCTaBY M CTPOCHUIO K OMpPEICNEHHOMY KIIacCy/TpyIie COeAMHEHUH, TaBaTh UM
Ha3BaHUs 1o cuctemarndyeckoit Homenkinatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS IS
OTIENbHBIX IPEICTaBUTENICH OPraHMYECKUX BEINECTB (ITWJICH, AlleTUJIEH, TOJIyOJ, TJIHUIEpPHH,
STUJICHIJIMKONb, (peHos, popManbAerul, aleTanbIerus, aleToH, MypaBbiHas KHCIOTa, YKCyCHas
KHCIIOTa, CTEAapUHOBAas, OJICMHOBAas, MaJbMUTHHOBAs KHUCJIOTHL, IJIMIMH, ajJaHUH, MaJlbTO3a,
(bpyKTO3a, aHWIIMH, TUBUHMII, H30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEIENATh BUJ XUMHUYECKON CBSI3U B OPraHMYECKUX COEAMHEHHSX
(KOBaJIeHTHAs U MOHHAS CBsI3b, G- U T-CBA3b, BOJOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHUSI OPTraHUYECKUX BEIIECTB A.
M. BytnepoBa asst 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;
c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (U3NYECKHE U XMMUYECKHE
CBOMCTBA TUIMYHBIX INPEACTABUTEICH pPa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB: AJIKaHOB,
LUKJIOAJIKAHOB, aJKEHOB, AaJIKaJME€HOB, AJKWHOB, apOMaTHYECKUX YIJIE€BOJOPOIOB, CIHMPTOB,
abJIETHJI0B, KETOHOB, KApOOHOBBIX KHCJIOT, HPOCTBIX U  CIOXHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMHUHOB, aMUHOKHUCIIOT, OENTKOB, YII€BOAOB (MOHO-, M- U TOJIMCAXapUI0B),
WUIIOCTPUPOBAaTh TEHETUYECKYIO CBSI3b MEXAY HHUMH YPaBHEHMSAMH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIHUH ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX POpPMYII;

c(OpPMUPOBAHHOCTh YMEHHS MOJATBEP)K/JaTh Ha KOHKPETHBIX IpPHUMEpax XapakTep 3aBUCHMOCTH
PEaKIIMOHHON CIOCOOHOCTH OPTaHUYECKUX COEAMHEHHH OT KPaTHOCTU U THIIA KOBAJEHTHOU CBA3H
(- n m-cBsA3M), B3AMMHOTO BIIMSHUS aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOYHUKU YTIIEBOJOPOIHOTO CHIpbs (HEPTH,
MPUPOJHBIN Ta3, yroiyb), COCOOBl €ro MnepepaboTKH U MPAKTUYECKOE MPUMEHEHHUE MPOIYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh BIJIAJICHUSI CHUCTEMOM 3HAHUN O €CTECTBEHHO-HAayYHBIX METOJaX MO3HAHHUS —
HaOJI0/IEHNHU, U3MEPEHUH, MOACIMPOBAHNH, IKCIIEPUMEHTE (PEaJbHOM M MBICICHHOM) U YMEHHUS
MIPUMEHSITH 3TH 3HAHMUS;

c(OPMHPOBAHHOCTh YMEHHSI MPUMEHITh OCHOBHBIE ONEpaIlMM MBICIUTENbHON JEesATETbHOCTH —
aHaM3 M CHHTE3, CpaBHEHHE, OO0OOIIEHUE, CHCTEMAaTH3alMi0, BBIABICHHE HPUYHHHO-
CIICZICTBEHHBIX CBSA3€H — JUI M3y4EHHs CBOIMCTB BEIIECTB M XUMHUECKUX PEAKLUH;
C()OPMHUPOBAHHOCTh YMEHMMH: BBIABIATH B3aUMOCBA3b XMMUYECKHX 3HAHUH C MOHATUAMHU U
MPECTABICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ui 00jiee OCO3HAHHOTO MTOHUMAaHUS
CYLUIHOCTH MAaTe€pHaJbHOIO €QMHCTBA MHUPA, UCIIOJIB30BaTh CUCTEMHBIE 3HAHUA 110 OPraHUYECKOU



XUMUAU s OOBACHEHHMS W NPOTHO3HPOBAHUS SBJICHUN, MMEIOUIMX ECTECTBEHHO-HAYYHYIO
IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHI: MPOBOAUTH PAcUE€Thl MO XUMHUYECKUM (opMysiaM U ypaBHEHHSM
XMMHUYECKUX PEaKLUH C UCIOIb30BaHUEM (QU3NYECKUX BEJIMYMH (Macca, 00bEM Ira30B, KOJIUYECTBO
BELIECTBA), XapaKTEPU3YIOIIKX BELIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: pacU€Thl 110 HAXOXKACHUIO
XUMHAYECKOH (HOpMyJIbl BEIIECTBA 1O M3BECTHBIM MACCOBBIM JOJSIM XHMHYECKHUX HIIEMEHTOB,
IPOAYKTaM CrOPaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

C(OPMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBaTh, AHAJIU3UPOBATb U OLEHUBATh C IO3ULMH
9KOJIOTUYECKOM O€30MacHOCTH MOCIEACTBUS OBITOBOM M IPOM3BOJICTBEHHOM JESATEIBHOCTH
YeJI0BEKa, CBI3aHHOM C repepabOTKOM BEIIECTB, UCTIOIb30BATh NOTYYESHHBIC 3HAHUS [T TPUHSATHUS
IPaMOTHBIX pEIICHH MPOOIeM B CUTYaIUsX, CBA3aHHBIX C XUMUEH;

C(OPMHUPOBAHHOCTh yYMEHHUH: CAMOCTOSITEIBHO IUIAHUPOBaTb M IPOBOAUTH XMMUYECKHUH
HKCHEPUMEHT (IIOJy4YEeHUE M M3y4CHHE CBOMCTB OpPraHMYECKHX BEIIECTB, KAUECTBECHHbIE PEaKIUU
YIJIEBOJOPOJOB PA3JINMYHBIX KJIACCOB U KHUCIOPOACOAEP/KAIUX OPraHUYECKHUX BEIECTB, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 paclo3HaBaHUIO OPraHUYECKUX BELIECTB) C COOJIOEHUEM MIPaBUII
0e30macHOro o0OpalleHus ¢ BEIIECTBaMH U J1a00OpaTOpHBIM 000py10BaHUEM, (OPMYIUPOBATH LEJIb
UCCIIeIOBaHMsI, NIPEJCTABIATh B Pa3IMuHON (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATb UX JIOCTOBEPHOCTb;

c(OPMHPOBAHHOCTH YMEHUIA:

coOyroaTh MpaBWila HKOJOTHYECKU LeJIeCO0Opa3HOro IOBEeIeHUs B ObITY U TPYAOBOM
NESATEIBHOCTH B LEJIAX COXPAHEHUS CBOErO 3[0pPOBbS, OKPYKAIOUIEH NPUPOAHOM cpeabl U
JOCTUXKEHUS €€ yCTONYMBOIO Pa3BUTHS;

OCO3HAaBaTh OIIACHOCTb TOKCHYECKOIO JIEWCTBUS HA JKUBBIE OpPraHU3MBbl OIpPEACIIEHHBIX
OpPraHMYECKUX BEIECTB, IOHUMas cMblca nokaszarens [TIK;

aHAJIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHsI OPraHNYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B
OBITY C TOUKHU 3pEHUS] COOTHOLIEHUSI PUCK-TI0JIb3a;

chOPMUPOBAHHOCTb  YMEHHM:  OCYIIECTBISTH  IICJICHANPABIECHHBIA  TMOUCK  XHMHYECKOU
uHbOpMallMd B DPA3IMYHBIX MCTOYHHMKAX (Hay4yHas M ydyeOHO-HaydHas JUTepaTypa, CpeiacTBa
MaccoBoil uH(popmanmu, HMHTepHeT U jApyrue), KpUTHYECKH aHATU3UPOBATh XUMHUYECKYIO
nH(popmaluio, nepepadaTsiBaTh €€ U HCIOJIb30BATh B COOTBETCTBUM C IOCTaBJICHHOW y4eOHOM
3aJ1a4eH.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHuueckass XUMHUs» OTPaKaroT:
c(OPMUPOBAHHOCTh MPEJICTABICHUNA: O MaTepUalbHOM €AMHCTBE MHpA, 3aKOHOMEPHOCTIX H
MMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE U 3HAUEHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U
e€ poau B oOecrneueHHMH YCTOMUMBOTO pa3BUTHs, B PELICHUH NPOOIeM HKOJIOTUYECKOM,
SHEpPreTUUecKol M TMuIIeBoil 0e30macHOCTH, B PAa3BUTUM MEAWLUHBI, CO3JaHMHM HOBBIX
MaTepUajoB, HOBbIX HUCTOUHUKOB SHEPIUH, B 00€CIIEUEHUH PAallMOHATILHOTO MPUPOIOTIOIb30BaHMS,
B (opMHpOBAaHMM MHUPOBO33pEHUS W OOLIEH KyJIbTyphl YEIOBEKa, a TaKXKe SKOJOTMYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 370POBBIO U IPUPOIHON CpeIe;

BJI/ICHUE CHCTEMOM XMMHYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJArarolue MOHITHS —
XMUMHUYECKHI 3JI€MEHT, aTOM, SIIPO aToMa, M30TOIbI, 3JCKTPOHHAs 00ojoYyka aroma, S-, p-, d-
aTOMHble OpOMTAJIM, OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToMa, THMOpHAM3alMs aTOMHBIX
opOuTanelf, HMOH, MOJIEKYJla, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHHS,
XUMHUUYECKas CBsI3b (KOBAJEHTHAs, WOHHAs, METa/NIM4yecKas, BOJOPOJAHAsA), KpUCTAJUIMUYECcKas
peIeTKa, XUMUYECKasi peakUus, pacTBOP, AIEKTPOJIHUTHI, HEIIEKTPOJUTHI, JIEKTPOIUTHYECKAS
Jucconuanys, CTeneHb JUCCOLMALUU, BOAOPOIHBINA IOKA3aTellb, OKUCIMTENIb, BOCCTAHOBHUTEIb,
TEIIOBOM 3(P(PEKT XUMHUYECKOH pPEaKLUu, CKOPOCTb XUMHUYECKOW pEaKlnu, XUMHUECKOe
paBHOBECHE; TEOPUH M 3aKOHBI (TEOPHS SIEKTPOTUTUYECKON AUCCOLMALIUH, TEPUOANIECKUNA 3aKOH



J.1. MenneneeBa, 3aKOH COXpPAaHEHHs MACChl BEIIECTB, 3aKOH COXpPAaHEHUs U IPEBpallCHUS
SHEPrUM NPU XMMHUUECKHUX PEAKLMAX, 3aKOH IIOCTOSTHCTBA COCTAaBa BELIECTB, 3aKOH JAEHCTBYIOLINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE TIOHMMAaHUsl MPUYMHHOCTH M CHUCTEMHOCTH XHMHMYECKUX SIBICHUH; COBPEMEHHBIE
IIPEJICTABIEHNS] O CTPOCHUHU BEILECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM
YPOBHSX; TNPEIACTABICHUS O MEXaHW3MAaX XMMMUYECKHUX PpEeaKUHMi, TEepMOAMHAMMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX KX NPOTEKaHHs, O XUMHUYECKOM DPABHOBECHUHU, PACTBOpPaxX M
JTUCIEPCHBIX CUCTeMaxX; (PaKTOJOTHYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe, IOJYYCHUU H
0€30MacHOM HCMOJIb30BAaHUN BAaKHEUIIUX HEOPraHMYECKUX BEUIECTB B OBITY U MPaKTUYECKOU
JESTeTbHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO MTPOU3BOJICTBA;
c(OPMHPOBAHHOCTh YMEHHU: BBISBIATH XapaKTEpHbIE NPU3HAKK TOHATUH, yCTaHABIMBATh HMX
B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIME IMOHATHUS IPU ONHMCAHUU HEOPraHUYECKUX
BEILIECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHUS HCIIONB30BaTh XMMUYECKYI0 CHMBOJIMKY JJISi COCTaBIICHHs (hopmyi
BEIIECTB M YypPaBHCHWH XWUMHUYECKUX peakuui, cucremarmueckyto HomeHkiarypy (IUPAC) u
TPUBHUAJIbHBIE HA3BaHUS OTJEIbHBIX BELLECTB;

c(OPMUPOBAHHOCTh YMEHHsSI OINPEAENATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XHMHUYECKUX
JJIEMEHTOB B COEJIMHEHUSX, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJHAS ), TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BUAA XUMHUYECKOU
CBS3M W THUIA KPUCTAJUIMYECKON pPEIETKU, OOMEHHBIH MU JOHOPHO-AKIENTOPHBIA MEXaHU3MBI
o0pa3oBaHMS KOBAJICHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHUH: KIaCCU(PHUIMPOBATH: HEOPTaHMYECKHE BEIIECTBA IO HMX COCTaBY,
XMMHUYECKHE PEaKIMU IO PA3JIMYHBIM IpH3HAKaM (YHCIy M COCTaBY pearupyrolluxX BeEIECTB,
TerioBoMy 3((eKTy peakuuu, U3MEHEHUIO CTeleHeH OKHCIEHHS 3JIEMEHTOB, OOpaTUMOCTH,
y4acTUIO KaTajgu3aTopa M JpYIrHe); CaMOCTOSITEIbHO BBIOMPAaTh OCHOBAaHUS M KPUTEPUM JUIS
KJIacCCU(UKALIUN U3y4aeMbIX BEUIECTB U XUMHUYECKHUX PEAKIIHii;

c(OPMHPOBAHHOCTh YMEHHs PacKpbIBaTh CMBICI NHepuoaudeckoro 3akona J[. M. MenaeneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIbHYIO H TPOrHOCTUYECKYIO (DYHKIINU;
cOPMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE AaroMOB M HOHOB
XUMHUYECKUX 3JIEMEHTOB IepBoro—uerBéproro mnepuonoB Ilepumonmueckoit cucremst JI.H.
Menpeneesa, UCTIONb3Ysl IOHATUS «3HEPTETUUYECKUE YPOBHUY, «(QHEPTETUYECKUE TIOJYPOBHUY, «S-,
p-, d-aToMHBIe OpOHMTAN», OCHOBHOE M BO30YXIEHHOE JHEPreTHUECKHUE COCTOSHHUS aTroMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COECJUHEHHH IO
nepuojgaMm u rpynmnam Ilepuoguueckoit cucremsl J[. M. MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XHWMHYECKHE CBOMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIaTh CYIIECTBOBAHHME TE€HETUYECKOW CBSI3U MEXIY
HEOPraHMYECKUMHU BEIIECTBAMH C TIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIUX XHMHUYECKUX
peakuuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUi
MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOTO OajlaHCa 3THX peakluil; peakiuil MOHHOTrO oOMeHa
MyTEM COCTaBJIEHHUS HX TMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHH; peakuuil TUApPOIIN3a;
peakimii KoMIiekcoodpa3oBaHus (Ha IpuMepe TAPOKCOKOMIIEKCOB LIMHKA U ATFOMUHUA);
c(OPMHUPOBAHHOCTh YMEHHS OOBSCHATh 3aKOHOMEPHOCTH MPOTEKaHMS XWMHYECKUX PEaKLUui ¢
Y4€TOM HX DHHEPreTUYECKHX XAPAKTEPUCTHUK, XapakTep HU3MEHEHHMS CKOPOCTH XHUMHUYECKOHN
peakuuu B 3aBUCHMOCTH OT Pa3iMYHBIX (DAaKTOPOB, a TAK)KE XapaKTep CMELIEHUS XUMHUYECKOTO
paBHOBECHSI 1OJ] BIUSHUEM BHEIIHUX Bo3nercTBuil (nmpunuui Jle latense);



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh XHWMHUYECKUE PpEaKIUH, JeKallue B OCHOBE
MNPOMBIIIJICHHOTO TOJIYY€HHUs] CEPHOM KHCIOTHl, aMMHaka, oOI[Me Hay4yHbIe MPUHIIUIIBI
XUMHUYECKUX TPOU3BOJCTB; II€JIECOO0PAa3HOCTh TMPUMEHEHHUS HEOPraHHMYeCKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIICHUS PUCK-TIOJb3a;

chOPMUPOBAHHOCTh BIJIAJICHUS CHCTEMOH 3HAHWK O METOAaX HAyYHOrO IMO3HAHUS SBJICHHIA
IIPUPOABI — HAOJIOIEHUE, U3MEPEHUE, MOAEINPOBAHUE, SKCIIEPUMEHT (pEasIbHbII U MBICIEHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS MPUMEHSITH 3TU 3HAHUS [IPH SKCIIEPUMEHTAIEHOM
UCCIIEIOBAaHUH BEIIECTB U JJI1 OOBSICHEHUS XMMHUYECKHUX SIBJICHHUN, UMEIOLIMX MECTO B MPUPOJE,
MPAKTUYECKON AESITETbHOCTH YeJIOBEeKa U B IOBCEAHEBHON KHU3HU;

c(OPMHPOBAHHOCT yMEHUS BBIBIATH B3aHMMOCBS3b XMMUYECKMX 3HAHUWA C TIOHATHSAMH U
MPECTaBICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ui 00Jiee OCO3HAHHOTO MTOHUMAaHUS
MaTepUaIbHOTO €IUHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHS MPOBOJIUTH PACUEThl: C HUCIIOJIb30BAHMEM MOHATUN «MaccoBasi OIS
BELIECTBA B PACTBOPE» M «MOJSIpHAas KOHLEHTpALUsA», Macchl BeLlecTBa MM 00bEMa rasza IO
U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce WIM OObEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIUU
BEIIECTB; TEIJIOBOTO 3(pdeKTa peaklnu; 3Ha4eHHUs BOJAOPOJHOTO TOKa3aTelsd PaCTBOPOB KUCIOT U
esnoueit ¢ M3BECTHOM CTEMEHBI0 TUCCOLUAIMH; Macchl (00bEMa, KOIMUECTBA BELIECTBA) MPOIYyKTa
peakuuu, eciau OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE pPacTBOpa C ONpPENEIEHHON MacCOBOM
JI0JI€ll pacCTBOPEHHOTO BEUIECTBA MJIM JAHO B U30BITKE (MMEET MPUMECH); J0JIM BbIXOAA MPOIYKTA
peakuuu; 00bEMHBIX OTHOIIIEHU ra30B;

chOPMUPOBAHHOCTh yYMEHHI: CAMOCTOSTENBHO IUIAHUPOBATh M TPOBOJAUTH XUMHUYECKHIA
AKCIIEPUMEHT (IIPOBEACHUE PEAKIMII MOHHOrO OOMEHa, MOATBEPXKACHUE KaYECTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BEILECTB, ONPEIEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOILBIO MHIUKATOPOB,
U3yuyeHHE BIMSHUS PaA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMMYECKOW pEaKIMH, peLIeHne
SKCHEPUMEHTANbHBIX 337a4 Mo TemaM «Metamib» u «Hemertamb») ¢ coOMOeHHEM TMpaBHII
6e30macHOro o0pallleHus ¢ BEeIeCTBaMU U JJaOOpaTOpHBIM 000pyAOBaHKEM, (DOPMYIUPOBATH LIEJIb
UCCIIEIOBaHMsI, MPEACTABIATh B PA3IMUHON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U
OLICHHUBATh UX JIOCTOBEPHOCTH;

C(OPMHPOBAHHOCTh YMEHUH: COONIOJaTh MpaBWia TOJb30BAHUSA XMMHUYECKOH TNOCYIOoW U
nabopaTOpHBIM 000PYOBAaHUEM, OOpAIIICHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSAMH T10
BBITNIOJTHEHUIO J1a00PaTOPHBIX XUMUYECKHUX OMBITOB, IKOJIOTMUYECKHU 11€J1ec000pa3HOro NOBEICHUS B
OBITY M TPYZOBOH JIEATETBHOCTH B LIEISIX COXPAHEHHSI CBOETO 3/10POBbsI, OKPY>KAIOLIEH MPUPOTHON
Cpelbl U NOCTHKEHUS €€ yCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OMACHOCTh TOKCHUUYECKOTO IEHCTBUS
Ha YKUBbIE OPTraHU3Mbl ONPEICIEHHBIX HEOPTraHMYECKHX BEIIECTB, MOHUMAsl CMBICH IOKa3aTels
IAK;

C(OPMHPOBAHHOCTh ~ YMEHHH:  OCYILECTBJIATH  IIEJICHANPABIECHHBIA  TMOMCK  XUMHUYECKOU
nH(pOpMalUd B Pa3NUYHBIX HCTOYHUKAX (HayyHas M ydeOHO-HaydHas JHUTepaTrypa, CpelcTBa
MaccoBoi uH(popmauuu, WHTEepHET W apyrue), KPUTHUECKU AaHAJIU3UPOBATh XHUMHUYECKYIO
nHpopMaluo, nepepadaTeiBaTh €€ W HMCIOJIb30BaTh B COOTBETCTBHHM C IOCTABICHHON ydeOHOM
3a7a4ei.

2. COAEP)KAHUE OBYUYEHMNS

10 KJIACC

OPTAHUYECKAS XUMMUS
TeopeTrudyeckne 0CHOBbI OPraHU4eCKOH XUMHH.
[Ipenmer M 3HaYeHHE OPraHUYECKOW XMMHUH, MPEICTABICHHE O MHOT000pa3suu OpraHUYECKHX
COCTUHEHUM.



DJEKTPOHHOE CTPOEHHE aToMma YIiiepojaa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHUA. BaneHTHbIC
BO3MOXKHOCTM aToMa yIjiepoja. XHUMHYECKass CBs3b B OpPraHUYECKUX COCAMHEHUSX. THIIbI
ruOpuan3aly aTOMHBIX OpOuTaiel yriaepoaa. MexaHU3Mbl OOpa30BaHUS KOBAJICHTHOW CBSI3U
(oOMEeHHBI M JAOHOPHO-AKIENTOPHBIN). THUMBI MEepeKpbIBaHUsS AaTOMHBIX OpOUTaneil, G- U M-CBA3H.
OpnunapHasi, ABOWHas M TpoiHas cBA3b. CHocoObl paspbiBa CBA3EH B MOJIEKYJIAaX OPraHUYECKHUX
BemiectB. [ToHsTHE O CBOOOIHOM paguKaie, HyKiIeodue u dIeKTpoduIe.

Teopust cTpoeHust OpraHMuecKux coequHeHuid A.M. byTiepoBa u COBpeMEHHbIEC IPEACTaBICHUS
O CTPYKTYp€ MOJEKYJI. 3HaUY€HUE TEOPUHM CTPOEHUS OPraHUYECKHX COeAMHEHUH. MoJleKyspHble U
CTpyKTypHBIE (opMyinbl. CTpyKTypHbIe (OPMYIbI pPa3iINYHbIX BUAOB: pa3BEPHYTas, COKpAIIEHHAs,
ckenetHas. M3omepus. Bunbl uzomepun: cTpyKkTypHasi, IpOCTPaHCTBEHHAS. DIEKTPOHHBIC YPPEKThI B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUHN (MHAYKTUBHBINA 1 ME30MEpHBIN 3(PEKTh).

[IpencraBienne o kimaccupukaluyd opraHuueckux BemiecTB. [loHsTHE O (yHKUIMOHATBHON
rpynme. I'omonorusi. I'omonormyeckue psapl. CuctemaTudyeckas HOMEHKIATYpa OPraHUYECKUX
coequnenuit (IUPAC) u TpuBHanbHbIe HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcobeHHocTy U Kiaccu(uKanmst OpraHudecKux peakuuid. OKUCIUTENbHO-BOCCTAHOBUTEIBHEIC
peakly B OpraHu4eCcKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M MX IPEBpPALICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpPraHWYECKHX BEHIECTB W MaTepHajaMH Ha WX OCHOBE, OIBITHI IO MPEBPAMICHUIO
OpPraHMYECKUX BEIECTB MPU HArpeBaHUM (IUIaBJICHWE, OOYTIIMBAHWE W TOPEHHUE), KOHCTPYHPOBAHUE
MOJeJIed MOJIEKYJI OPraHUYECKUX BEILECTB.

Yri1eBo10poOabI.

Anxanel. ['oMomornyeckuid psiji ajkaHoB, oOmas ¢opmyia, HOMEHKIATypa W H30MEpHS.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, sps-m6p1/m1/13auna ATOMHBIX
opburaneit yrnepoja, 6-cBs3b. Ou3nueckre CBOMCTBA aJKaHOB.

XHWMHYECKHE CBOMCTBA QJIKAHOB: pEAKIMU 3aMEIICHMs, WU30MEpPHU3alMM, JETUIPUPOBAHMUS,
LUUKIU3al1Y, THPOJIN3a, KPeKuHra, ropenusd. [lpencraBienne o MexaHu3Me peakuuil paguKaibHOIo
3aMEILCHHUS.

Haxoxnaenue B mpupoae. CriocoObl MoMydyeHus: U MpUMEHEHHE aTKaHOB.

Huknoankanel. Ob6mas dopmyna, HOMeHKIarypa u u3oMmepus. OcoOEHHOCTH CTPOCHHUS H
XUMHUYECKHUX CBOWCTB MaJIbIX (LIMKJIOMPONAH, UKIO0yTaH) U OOBIUHBIX (LIMKIJIONEHTaH, LIMKJIOT€KCaH)
nuKI0aakanoB. CocoObl MOYYeHHUST U TPUMEHEHNE ITUKIIOATKAHOB.

Anxensl. 'omonmorudeckuil psij amkeHoB, oOmias (opmyna, HOMEHKIATypa. DIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aIKEHOB, SpZ-FI/I6pI/II[I/I3aLII/I}I aTOMHBIX OpOuTanel yriepoja, c-
u m-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHc-) uzomepus. @usndeckre cBOMCTBa aJIKEHOB.
XHUMUYECKUE CBOMCTBA: PEAKI[MU MPUCOEAUHEHHUS, 3aMEIIEHUS] B O-TIOJIOKEHUE MPU JBOMHOM CBS3H,
nonumepuszanuu u okucienus. [IpaBuno MapkoBaukoBa. KauecTBeHHbIE peakluy HAa IBOMHYIO CBSI3b.
CriocoOslI MoNTy4eHus U IPUMEHEHHUE alIKEeHOB.

Ankanauensl. Kimaccudukaiys aakaaueHoB (CONpsHKEHHBIC, U30JMPOBAHHBIC, KYMYIUPOBAHHbIE).
OCc00EHHOCTH SJEKTPOHHOTO CTPOCHHUS W XUMHUYECKUX CBOWCTB COMPSKEHHBIX TUEHOB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpskEHHBIX aueHOB. CrmocoObl TOMy4YeHUS U TPUMEHEHUE
AJIKaMEHOB.

AnkuHbl. ['OMOJIOTHYECKUU psii adKUHOB, oOmas ¢opmyna, HOMEHKJIATypa W H30MEpHs.
DNEeKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJT AQlKWHOB, SP-THOpUIW3AIMS aTOMHBIX
opOutaneit yriepoma. dusmueckwe CBOWCTBA AalKMHOB. XWMHUYECKHE CBOWCTBA: PEaKLUU
MPUCOCIUHEHHS, TUMEpPU3ALMK W TpUMEpHU3allui, OKUcIeHusd. KuCIoTHbIe CBOICTBA alIKUHOB,
MMEIOIIMX KOHIIEBYIO TPOMHYIO CBsI3b. KadecTBEHHBIE peakIMu Ha TPOMHYIO CBs3b. CIOCOOBI
MTOJIyYEHUSI U IPUMEHEHUE AIIKUHOB.

ApomaTHyecKue YrieBoJOpoAbl (apeHbl). ['omosiormdyeckuid psja apeHoB, obmas Qopmya,
HOMEHKJIATypa M HM30MEpHUs. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJbl OEH307a.



du3ndyeckue CBOHCTBA apeHOB. XWMHYECKHE CBOMCTBa OCH30lla W €ro TOMOJIOTOB: pEaKIUu
3aMelIeHNs] B OCH30JbHOM KOJBIE M YIJEBOJAOPOAHOM pajavKalie, pEeaklud MPUCOSAMHCHUS,
OKHcCJIeHHe roMoisioroB Oenszona. IlpencraBnenue 00 OpHEHTHUPYIOLIEM ACHCTBHM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MPUMEpPE AJIKMIIbHBIX PaUKalIoB, KApOOKCHIbHOM, THIPOKCUIILHOM, AMUHO- U
HUTPOTPYIIIBI, aTOMOB TaJIOTeHOB. OCOOCHHOCTH XMMHYECKHX CBOMCTB ctupoia. [lommmepusarus
crupoia. CriocoObl MosyuyeH st 1 IPUMEHEHNE apOMaTHUECKUX YTIIEBOJAOPOIOB.

[Tpuponneiit ra3. [lomytabeie HedTsHBIC Ta3bl. HedTh u e€ mpoucxoxaenne. KaMeHHBIN yroib u
MPOAYKTHI ero mepepaboTku. CrocoObl mepepadoTKu He(TH: MEepPEeroHka, KPEKUHT (TEPMHYCCKUH,
KaTaJUTHYeCKUuil), pudopMuHr, mnuponus. llpoaykTel nepepaboTku HePTH, HX NPUMEHEHHE B
MIPOMBIIIIJICHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TAJIOIEHIPOU3BOIHBIX YIVIEBOJIOPOAOB. Peakiuu 3aMelieHus rajoreHa
Ha TUIPOKCOrPYIIY, HUTPOTPYIIlYy, IHAHOTPYIIY, aMUHOIpynny. JleficTBuEe Ha rajJoreHrnpon3BOIHbIE
BOJHOI'O U CIIMPTOBOTrO pacTBopa 1ménoun. BzaumonelicTBrue AUranoreHaJIkaHoB ¢ MarHueM U [IMHKOM.
[lonsiTvE O  METaUIOOPraHUYECKUX  COE€OUHEHMsX. Vcrosib30BaHME — TaJlOreHIPOU3BOJHBIX
YIJI€BOJIOPOIOB B OBITY, TEXHUKE U MIPH CUHTE3€ OPraHUYECKUX BEIIECTB.

DKcrepuMEHTAIbHBIE METOJbl U3yYEHHS BEUIECTB U UX MPEBPALICHUI: n3ydyeHrne (pu3ndeckux
CBOMCTB YIJIEBOJOPOAOB (PAacCTBOPUMOCTH), KAueCTBEHHBIX PEAaKLUMH YriIeBOJOPOAOB pPa3IMUHBIX
KimaccoB (oOecrBeurnBaHue OpOMHOM WJIM HMOJHOM BOJABI, pacTBOpa IIepMaHraHaTa Kaywus,
B3aMMOJICIICTBIE alleTWIEHa C aMMHAauYHbIM pacTBOpoM okcujaa cepedpa(l)), kauecTBeHHOE
oOHapyKeHHE yTiepoa U BOJOPO/ia B OPTaHHMUECKUX BEIIECTBAX, MOTYYCHHUE STUIICHA U U3YUEHUE ero
CBOWCTB, O3HAKOMJICHHE ¢ KoJuteKuusimMu «Hed1b» n «YTomp», ¢ o0pa3maMu miacTMacc, KayayKoB U
PE3MHBI, MOJIETTUPOBAHUE MOJIEKYJI YIIIEBOJOPOI0B U raJlOr€HIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoacoaepxamme oprannyecKkie CoeiNHEHUsI.

[IpenenpHble 0qHOAaTOMHBIE cIUPTHL. CTpoeHUEe MOJIeKyJ (Ha MpUMEpe METaHOJda W JTaHOoIa).
['omonoruueckuii psig, obmas Gopmyina, u3oMepusi, HOMEHKIAaTypa U kiaccudukanus. Ouznueckue
CBOMCTBa MpEJEIbHBIX OJIHOATOMHBIX CIUPTOB. BOMOpOIHBIE CBA3M MEXKIYy MOJIEKYJIAMH CIHPTOB.
XUMHUYECKHME CBOMCTBA: pPEAKIUU 3aMElIeHMs, JAerujpaTalid, OKHUCJICHHUS, B3aUMOJIEUCTBUE C
OpraHWYEeCKUMH U HEOPTaHMYECKUMU KHcioTaMu. KauecTBeHHas peakius Ha OJJHOATOMHBIE CITUPTHI.
JleiicTBue 5TaHONa M MeTaHOJa Ha OpraHu3M uyenoBeka. CrocoObl MOMy4eHHs U MpPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie >¢dupsl, HOMeHKIaTypa U u3oMepus. OCOOEHHOCTH (U3NYECKUX H XUMHUYECKUX
CBOJWCTB.

MHOroaroMHble CIIUPTHI — ATWICHIIIUKOIb U THIepUH. PU3NUECKHe U XUMUYECKHE CBONCTBA:
peaKkIuu 3aMeIlIeHHs, B3aUMOJCHCTBHE C OPraHUYECKMMHU MW HEOPraHWYECKHUMH KHCJIOTaMH,
KaueCTBEHHasi peakiusi Ha MHOroaroMHble chupThl. [lpeacraBieHne o0 MeXaHU3ME peaKIMil
HyKJIeopuIbHOTO 3amenieHus. JlelicTBue Ha opranu3M dyenoBeka. CrocoObl MOydYeHUs U TPUMEHEHHE
MHOT'OaTOMHBIX CITHPTOB.

®enon. CtpoeHHE MOJIEKYJbI, B3aUMHOE BIIUSHHE THAPOKCOTPYNIBI W OEH30JBHOTO sjpa.
dwusnyeckue cBoiicTBa GpeHona. OCOOEHHOCTH XMMHUECKUX CBOMCTB (heHona. KauecTBeHHBIE peakiiuu
Ha ¢enon. Tokcuynocts  ¢enonma. CnocoObl  MOMy4YeHHS ©  NpuUMeHeHne  (eHoua.
®denonpopmanbIeruaHas cMoJa.

KapOoHumnbHble COeMHEHHS] — allbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIbHOMN
rpynnbsl.  ['omMonorudeckuwe psabl  albJeTHIOB U KETOHOB, oOmias Qopmymna, uzoMepus u
HOMEHKJIaTypa. Ou3znueckre CBOMCTBA allbJIETUIOB U KETOHOB. XUMHUYECKHE CBOMCTBA AJIbACTHIAOB U
KETOHOB: peakuuu npucoeanHeHus. OKHUCIIEHHE alabJeru/I0B, KAUECTBEHHbIE PEAKLIMA Ha aJIbJICTUBI.
CriocoOsl MosTydeHus U IpUMEHEHHUE allbJIeTUI0B U KETOHOB.

OAHOOCHOBHBIE TIpEJENbHBIE KAapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOCHHSI MOJEKYII
KapOOHOBBIX KHCIOT. M3omepuss u HOMeHKinarypa. Pusndeckue CBOMCTBa OJHOOCHOBHBIX



MpeeabHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIC CBSI3M MEXKAY MOJEKYJIaMH KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peaknus STEpUPUKAIMH, PEAKIUUA C y4acTHEM
YIIEBOAOPOAHOIO paaukana. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KUCJIOT — CJIOKHBIX 3pupax. MHoroodpasue kapooHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HENPEIEIIbHBIX u apOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,
THJIPOKCUKApOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT: CTEapuHOBa,
MaJIbMUTUHOBAS, OJICUHOBAS, JIUHOIE8As, NUHONeH08as KUCIOThl. CrOCOObI MOTY4YeHUs U IPUMEHEHHE
KapOOHOBBIX KUCIOT.

Crnoxwubie 3¢upsl. ['omonorumueckuit psg, oOmas ¢opmyrna, HU30MepUs M HOMEHKJIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJOYHOM Cpee.

Kuper. Crpoenue, puznueckue M XUMHUECKHE CBOWCTBA JKUPOB: THIPOIHM3 B KHUCIOH U
uiennouHoil cpene. OcCoOEHHOCTH CBOMCTB KUPOB, COJEPIKALIUMX OCTAaTKU HEMpeNeIbHBIX KHUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MBpLT4 KaK COJIM BBICIIMX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OO0mmas xapakTepucTrKa yriieBoaoB. Kitaccudukanus yrieBooB (MOHO-, TU- U MTOJIUCAXAPHUIBI).
Mounocaxapupl: TIOK03a, (GpyKTO3a, TajakTo3a, pudo3a, ne3okcupudosza. dusnyueckue CBOMCTBA U
HaxoxJeHue B mnpupoje. PotocuHTe3. XMMHYECKHME CBOWMCTBA TJIFOKO3bI: PEAKIHMH C Y4aCTHEM
CIUPTOBBIX M AIBJETUAHON TPYII, CIUPTOBOE M MOJOYHOKHUCIOE OpokeHue. IIpuMeHeHre TIroKo36l,
e€ 3HA4YCHME B KU3HEIEATEIBHOCTH OpraHmsMma. Jlucaxapuubl: caxapos3a, MajlbTO3a M JIAKTO3a.
BoccranaBnuBaronue 1 HEBOCCTaHaBIMBAKOILIKE aucaxapuibl. ['uaponus aucaxapuaoB. Haxoxaenue
B npupone u npumeHeHue. I[lonmmcaxapuapl: Kpaxmai, TJIUMKOreH M 1Hewnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxmaJia, TJIMKOT€Ha U LEJUIH0I03bl. DU3NUYeCKre CBOMCTBA KpaxMala U LEJUII0JIO3bI.
XUMHYECKUE CBOMCTBA KpaxMalia: TUAPOJIU3, KAUECTBEHHAs PEaKIUs C HOJAOM. XMMHYECKHUE CBOMCTBA
LEJUTIONO3BL: TUAPONH3, TOTydeHHe >(PUpOB LeuTton03bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCIEPUMEHTAIBHBIE METOJIbI W3Y4YCHHUS BEIIECTB M WX TMPEBpAIlCHHI: pPacTBOPUMOCTH
Pa3IMYHBIX CHUPTOB B BOJE, B3aAMMOJECHCTBHE ATAHOJA C HATPUEM, OKHUCIECHUE 3THJIOBOTO CIUpPTA B
anbJEru]] Ha PACKAJIEHHOW MEIHOM INPOBOJIOKE, OKHUCICHHE STUIJIOBOIO CIIUPTA JAUXPOMATOM KU
(BOBMOXKHO HCIIOJNIB30BAHHE BHJIEOMATEPUANOB), KAYECTBEHHBIE pEaKIMH Ha ambAeruibl (C
ruapokcuaoM auammuHcepedpa(l) n ruapoxcuaom Meau(ll)), peakuus rimuepuHa ¢ THIPOKCHIOM
meau(ll), xumuyeckue cBoicTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJIEHCTBUE pacTBOpa TIIIOKO3bI C
ruapokcuaom meau(ll), B3anmoseiicTBie kpaxmana ¢ HOJA0M, pelIeHHe SKCTIEPUMEHTAIBHBIX 33/1a4 110
teMaM «CrupTsl U (heHoubly, «KapOoHoBbIe KHCTOTHI. CIOXKHBIE YPUPHIY.

A3oTcoaepxaliue OpraHu4ecKkue coeJHHEeHU .

AMWHBI — OpraHUYECKHe MPOU3BOAHBIC amMmmuaka. Knaccudukarus aMruHOB: anudaTHIECKue U
apoMaTH4YeCcKHue; TEepBHYHBIC, BTOPUYHbIE WU TpeTuuHble. CTpoeHHe MOJeKyn, obmas Qopmyna,
M30MepHsi, HOMEHKJIATypa U (hU3HUeCcKHue CBOMCTBA. XMMHUYECKOE CBOMCTBA al(haTUYECKUX aMHUHOB:
OCHOBHBIE€ CBOMCTBA, aJKWJIMPOBAHUE, B3aWMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THUCTON KHCIOTOM.
Comnu ankuiaMMOHUS.

AHWIIMH — TpPEACTaBUTEIb aMUHOB apoMaruyeckoro psga. CTpoeHue aHunuHa. BzanmHoe
BIUSHUE TPYII aTOMOB B MoJieKyne aHwinHa. OCOOEHHOCTH XHMHUYECKHUX CBOWCTB aHWIJIMHA.
KauectBennsle peakunu Ha aHuiauMH. CrocoObl MOMyYeHUS U MPUMEHEHUE anu(paTUYeCKUX aMHHOB.
[TonydyeHnne aHWIMHA U3 HUTPOOEH3071a.

Amunokucnotel. HoMeHknarypa u uzomepus. OTAelbHbIE NPEICTaBUTENN O-aMUHOKHUCIIOT:
[JIMUUH, allaHuH. PU3HYECKHE CBOMCTBA AMUHOKHUCIOT. XMMHYECKHE CBOMCTBA AMUHOKHUCIOT Kak
aMm(pOTEepHBIX OPraHUYECKUX COCIUHEHUH, peakuus TOJIMKOHJEH AN, O00pa3oBaHUE MENTHAHON
cBA3U. bruonornyeckoe 3HayeHue aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 ENTUIOB.

benku kak mpupoaHbie monauMmephl. [lepBuyHas, BTOPUYHAS U TPETHYHAS CTPYKTypa OCIKOB.
XUMHUYECKHE CBOMCTBA OEIIKOB: TUAPOIIN3, IEHATYPALIHS, KAUECTBCHHBIC PEaKIIH Ha OCIKH.



DKcIepUMEHTaIbHBIE METO/IbI U3yYEeHHUsI BEIIECTB U UX MPEBpAIICHUI: pacTBOpeHUE OEIKOB B
BOJIE, JeHaTypauusi O€JIKOB TpH HAarpeBaHUM, LBETHBIC pEaKIuHM Ha OENKH, pelIeHue
SKCIEPUMEHTAIbHBIX 33Ja4 10 TeMaM «A30TCOAEpXkallle OpPraHUYeCKUe COCIUHEHUS» U
«Pacnio3HaBaHNe OPraHUYECKUX COCTUHEHUI.

BbicokomosiekyIsipHbIe COeJUHEHHUS.

OCHOBHbIE TOHATUS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNN, CPEOHAs MOJIEKyJsipHas macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — TIOJIMMEPHU3aLUs U OJUKOHACHCALUS.

[Tonumepnsle matepuanbl. [lmactmaccbl (MOMUATHIIEH, MOJMIPONUIICH, IMOJMBUHUIXIJIOPU,
MOJUCTUPOI, TMOJUMETWIMETaKpUaT, MOJUKAapOOHATHl, MONMATHIEHTepedTanar). YTwiuzauus u
nepepadoTKa MIACTHKA.

DnactoMepbl:  HaTypajbHBIA  KaydyK, CHHTETHMYECKHE  Kaydyyku  (OyTalueHOBBIH,
XJIOPOIIPEHOBBIN, N30ITPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypajibHble (XJIONOK, LIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAaIPOH U JIABCaH).

[TonuMmepsl crenuanbHOrO HazHaueHUs (Te(IIOH, KeBiap, AJIEKTPOMPOBOJALINE MOIUMEPHI,
OnopasyiaraeMble MOJIUMEPHI).

OKClepUMEHTAJIbHBIE METO/bl M3yYEHHUS BEIIECTB W UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
oOpasaMd  TPUPOAHBIX W  HMCKYCCTBEHHBIX  BOJIOKOH, IUIACTMAacC, Kay4yKOB, peIlIeHHE
SKCIIEPUMEHTANIbHBIX 33/a4 110 Teme «Pacno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxnenne MONEKyasipHOH (GOPMYINIBI OpPraHMYECKOrO COCAMHEHHS MO MAaCCOBBIM JIOJISIM
JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHHE MOJICKYISAPHONH (OPMYIBI OpPraHUuYeCcKOTO
coeiMHeHUs 1Mo Macce (00bEMY) MPOJIYKTOB CrOpaHus, MO KOJMYECTBY BelllecTBa (Macce, 00bEMY)
NPOAYKTOB pEaKUUMU W/WIAM UCXOJIHBIX BEIIECTB, YCTAHOBJICHHME CTPYKTYpHOH  (OpMyIb
OpPraHMYECKOT0 BEIIeCTBA HAa OCHOBE €ro XHWMHUYECKUX CBOWCTB WM CIOCOOOB TMOJy4YeHUS,
OTIpe/ieNIEHUE JI0JIM BbIXO/A MIPOIYKTA PEaKMU OT TEOPETHUECKH BO3ZMOYKHOTO.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeaIMETHBIX CBA3€M NpH HM3y4eHUM opraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISIETCS] Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITUH,
MPUHSATHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOme ecTecTBEHHO-HAYUYHbIE TMOHSATHS: SIBIEHUE, HAy4HbIH (hakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJN3, CUHTE3, Kilaccu(uKkanus, HabIoIeHre, U3MepeHHe, FIKCIIEPUMEHT, MO/IENb, MOJICINPOBAHHE.

®usnka: marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, YHEPreTUYECKUM YpPOBEHb,
BEIIECTBO, TeNO0, OOBEM, arperarHoe COCTOSTHUE BEIIeCTBA, (PU3MUYECKHE BEIUYMUHBI, €IUHUIIBI
U3MEpEHUS, CKOPOCTb, DHEPIHsI, Macca.

buonorusi: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTaboNM3M, HaCIeICTBEHHOCTD,
aBTOTPO(HBIN U reTepoTpoHBINA TUII TUTaHUS, OpokeHue, POTOCUHTE3, AbIXaHHUEe, OETKU, YIIIEeBOIbI,
KUPbI, HYKJIEMHOBbIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3xnple UCKOMIAEMBbIE, TOTIIIHBO.

TexHosorysa: NHILEBbIE NPOAYKTHI, OCHOBBI PAaIlMOHAJIBHOI'O IHMTAHUS, MOIOIIHME CPEACTBA,
MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC

OBLIAS N HEOPTAHUYECKAS XUMMUS
TeopeTnyeckne 0CHOBbI XUMUH.
Atom. CocraB aTOMHBIX saep. XUMHUecKHH 3ieMeHT. M3oromsl. CTpoeHHE 3IEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIC YMCIIA. DHEPreTHUECKUE YPOBHHM M MOJYPOBHU. ATOMHBIE OpOUTAIH.
Knaccupukarus XUMHYECKHX 3JEMEHTOB (S-, P-, d-, f-amementsr). Pacnipenencuue 31eKTPOHOB 10



aTOMHBIM OpOUTANAM. OJEKTPOHHBIE KOH(UIypal AaTOMOB »JIJIEMEHTOB IEPBOr0O—4YEeTBEPTOTO
NEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHM, 3JEKTPOHHBIE KOH(UTYpalUd HOHOB.
DNEKTPOOTPULATEIBHOCTD.

[Tepuonuueckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux sneMentoB .M. Menneneena.
Cas13p nepuoanuecKoro 3akoHa u Ilepuoanueckoil cucteMbl XMMUUECKHUX 3JIEMEHTOB C COBPEMEHHOMN
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMMUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CI0KHBIX BEIECTB 110 TPYIIaM U IepuojaM. 3HadYeHUe epUoIUUECKOro
3akona /[.11. Menneneena.

XuMuyeckass CBA3b. BHIBl XUMHUYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs, METAJIMYECKas.
MexaHu3mbl 00pa30BaHUsI KOBAJCHTHOW CBS3UM: OOMEHHBIM W JOHOPHO-aKUENTOPHBIA. DHEprus u
JuIMHA cBA3U. [loaspHOCTD, HAlIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble cBs3M.
Bognoponnas cBsizb. MeXMOIEKYIIIpHBIE B3aUMOACUCTBHS.

BaneHTHOCTD M BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOEHUEM (Ha IPUMEPE COEIMHEHUH 3JIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBienne O  KOMIUIEKCHBIX — coenuMHeHusx. CocTaB  KOMIUIEKCHOTO  HOHAa:
KOMILIEKCOOOpa3oBareib, JIMTAHJbl. 3HAuY€HUE  KOMIUIEKCHBIX  coequHeHud. [lonsartue o
KOOPJAMHALIMOHHOW XUMHH.

BemecTBa MOJNEKYISIPHOrO U HEMOJEKYJISIPHOIO CTPOEHUS. THIBI KPUCTAUIMYECKUX PELIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

Ilonsatne o nucnepcHelx cucreMax. MctunHble pacTBopbl. IIpencraBieHue O KOJUIOMAHBIX
pactBopax. CrocoObl BBIpaKEHHUs KOHLIEHTpAIMM PAacTBOPOB: MaccoBas JI0JIsl BELIECTBA B PacTBOPE,
MoJIIpHas ~ KOHUEeHTpauus. HacelllleHHble W HEHACBIEHHBbIE  PacTBOPbl, PacTBOPHUMOCTb.
Kpucramnoruaparst.

Knaccupukanus u HOMEHKJIAaTypa HEOPraHMYECKHMX BELIeCTB. [pHUBHAJbHBIE Ha3BaHMSA
OTJENbHBIX MIPEICTABUTENEH HEOPIraHUUECKUX BEILIECTB.

Knaccudpukanys XuMUYEeCKMX peakUuid B HEOPraHMYEeCKOW M OpPraHMYeCKOW XUMHUHU. 3aKOH
COXPAaHEHHs MacChl BEIIECTB; 3aKOH COXPAaHEHUS W MPEBPALICHUS HHEPrud NpU XUMHYECKHX
peakuusx. TertoBsle 3 (HeKTb XUMUUECKUX peakuil. TepMOXUMHUECKUE YPAaBHEHHUS.

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBHCUMOCTb OT Pa3IM4yHbIX (akTOpoB. ['OMOreHHbIe M
rereporeHHsle peakiuu. Karaaus u katannszatopsl.

O6parumbie U HeoOOpaTUMBbIE peakiuu. XUMHYECKoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO
paBHOBecHsl. PaKTOPBHI, BIMAIOIINE Ha MOJ0KEHUE XUMUYECKOTO PaBHOBECHS: TEMIIEpATypa, JaBICHHUE
U KOHIIEHTPALMH BEILECTB, yyacTByOmuX B peakuuu. [Ipunnun Jle [larense.

OnexTponautnueckas auccouuanus. CuibHble U cradble 37eKTpoanThl. CTeNeHb JUCCOLUAIUH.
Cpena BOJHBIX pPACTBOPOB: KHCJIOTHAas, HEWTpalbHas, IienodHas. BomopomHslii mokazarens (pPH)
pactBopa. ['unponus coneit. Peakuinu HOHHOTO OOMEHa.

OxuCAUTENPHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHp  okuciaeHus.  OKUCIUTENb U
BOCCTaHOBUTENb. llpomecchl OKWCIEHHMST W BOCCTaHOBJEHMs. BaxHelline OKUCIUTETH U
BOCCTaHOBUTENIHU. MeTO/1 37IeKTPOHHOTO OajaHca. DIEKTPOIN3 paCTBOPOB U PACILIaBOB BELIECTB.

OKCIepUMEHTAIBHBIE METO/IbI U3YUEHMSI BELECTB M UX MPEBPALLEHUI: pa3IoKEeHUE NTEPOKCHUIA
BOZOPOJa B MPUCYTCTBUU KaTaJIW3aTOPa, MOJENIN KPUCTAUIMYECKUX PELIETOK, MPOBEACHUE PEaKLIUN
MOHHOTO OOMEHa, ONpEeJeNIeHHE Cpelbl PACTBOPOB C MOMOINBIO MHIUKATOPOB, U3y4YEHHE BIUSHUS
pa3aMyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIINH U MOJIOKEHNE XUMUYECKOTO paBHOBECHSI.

Heopranuueckasi xumus.

ITonoxenne HeMerauios B [lepuoaudeckon cucteme xumudeckux 3ieMenToB [I.11. Menneneesa
U 0COOEHHOCTH CTPOCHMA UX aToMOB. Pu3nyeckue CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa u yriaeposa).

Bonmopon. Ilomydenue, ¢usznyeckrme W XUMHUECKHE CBOMCTBA: PEAKIMHU C METAUIAaMU U
HEMeTallJlaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ Mapuabl. TOIINBHBIE 2JIEMEHTHI.



l'anorensl. Haxoxnenue B mpupoze, crnocoObl MONXydeHUs, (U3NYECKHE U XHUMHYECKHE
ceorictBa. ['anoreHoBomopoabl. BaxHeWlune KUCIOPOACOAEPKAIINE COEAUHEHHS TaJOreHOB.
JlabopaTopHble U MPOMBINIICHHbIE CIOCOOBI MONY4YeHUs TajdoreHoB. [IpuMeHeHHe TajJoreHoB M uX
COCTUHEHUH.

Kucnopon, o3on. JlaGopaTopHble W TNPOMBILIUIEHHBIE CHOCOOBI TOJMYYEHHS KHCIOPOJa.
du3nyecKkue 1 XMMUYECKHUE CBOICTBA U IPUMEHEHHE KUCI0pO1a U 030HA. OKCHUIBI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupoje, crnocoObl ModydeHus, pU3nYecKrue U XUMUYECKHEe CBOWCTBA.
Ceposogopon, cynbduasl. Oxkcua cepoi(1V), oxcun ceppi(VI1). CepHucras u cepHas KUCIOTHI U UX
cosi. OcOOEHHOCTH CBOMCTB CepHOM KUCTOTHI. [IprMeHeHue cepbl U e€ COeTMHECHUA.

Azot. Haxoxnenue B mpupoje, crnocoObl MmosyyeHus, (GU3NYecKue U XUMHUYECKHE CBOWCTBA.
Ammuak, HUTpuAbl. OKcuapl a30Ta. A30TUCTast M @30THAsI KUCIOTHI U X coyid. OCOOEHHOCTH CBOWCTB
a30THOM KUCOTHL. [IprMeHeHne a30Ta M ero COeTMHEHUH. A30THBIE yI00pEHHUS.

®ochop. Haxoxaenue B mpupoje, ciocoObl MoMydeHus, PU3nYecKue 1 XUMUYECKIE CBOMCTBA.
dochuner u pochun. Oxcunbl pochopa, hocopHas kuciora u e€ conu. [Ipumenenue gochopa u ero
coequHeHnil. @ocopHble yI00peHHUs.

Yrnepon, HaXoXKJIeHUE B MpHUpojae. AJUIOTponHble Moaudukanuu. dOusnueckue U XUMHUYECKHe
CBOMCTBa MPOCTBIX BEIECTB, 00pa3oBaHHbIX yriaepogom. Okcun yriaepoma(ll), oxkcun yriaepoma(lV),
yroipHasi KUCJIOTa H ©€ COoJM. AKTHBHPOBAaHHBIA yrojib, ancopOuus. @Dymnepensl, rpades,
yriaepoanble HaHOTPYOkH. [IpumMeHeHHe NpOCThIX BEIIECTB, OOpa30BaHHBIX YIJIEPOJOM, U €ro
COETUHEHUH.

Kpemuuii. Haxoxxnenwe B mpupojnie, CHOCOObl TMONy4eHUs, (PU3NYECKUE M XUMHUYECKUE
cBoiictBa. Oxcup kpemuusi(lV), kpemHueBas KuciaoTa, cuiaukarbl. [IpyuMeHeHHe KpeMHHSI U ero
coequHeHunil. CTekI1o, ero MmojiyueHue, BUbI CTEKIIA.

[Tonoxenune meramnoB B Ilepuoguueckoll cucTeMe XMMHUYECKHX 371eMeHTOB. OcoOeHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX 000J0YeK aToMOB MeTaioB. OOmme Qu3MUecKue CBOHCTBA METAJLIOB.
[Ipumenenue MetannoB B ObITY M TexHUKE. CIIJIaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUN Psl HAmpsDKeHU MeTamuioB. OOImme crnocoObl MOTy4YeHUsS METAJUIOB:
TUIPOMETAIUIYprsi, MUPOMETAIUTYPrus, 3ieKTpoMeTauryprus. [loHsTHE O KOppO3MM METAIUIOB.
CrniocoObl 3alUThl OT KOPPO3UH.

Oobmass xapakrepuctuka MetaiioB |A-rpynnel  Ilepuonmyeckoil cUCTEMBl XUMHUYECKHX
anemeHToB. Hartpuil m kamuii: mosydyeHue, (u3MUECKWEe U XUMHYECKHE CBOWCTBA, NPHUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCINHEHUM.

Oobmas xapakrepuctuka MetauioB |IA-rpynner Ilepuonnyeckoil cuUCTeMbl XUMHUYECKUX
2JIeMEeHTOB. MarHuil U KajblUil: moiydyeHue, pU3NYecKue M XUMHUYECKHE CBOMICTBa, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX coelnHeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMMHUI: TONyYeHHe, (U3NYECKHe M XMMUYECKHE CBOWCTBAa, HPUMEHEHHE IPOCTOro
BEIIECTBA M €ro coeanHeHWH. AMQoTepHble CBOHCTBAa OKCHJAa M THAPOKCHIA ATIOMHHUS,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OObmas xapakTepucTuka MeTauioB nobouHslx noarpynn (b-rpynm) Iepuognueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB.

Du3ndyecKkue M XUMHYECKHE CBOWCTBA XpOMa M €ro coeinHeHud. OKCHIbl M THIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel W nauUXpoMaThl, HX OKHUCIUTEIbHbIE CBOIICTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

du3nyecKkue U XMMHUYECKUE CBOMCTBA MapraHlla U €ro CoelMHeHui. BaxHeine coeqnHenus
mapraana(ll), wmapranna(lV), wmapranna(Vl) wu wmapranuna(VIl). Ilepmanranat kamnusi, ero
OKHUCJIUTEIbHbIE CBOWCTBA.

®u3nYeCcKre U XUMUYECKUE CBOMCTBA KeJie3a U ero coeuHeHnd. OKCUAbl, THAPOKCUIBI U COIH
xene3a(ll) u sxxeneza(lll). [Tonyduenne u mpuMeHeHuUE xeje3a U €ro CIIaBOB.



DU3NYECKUE U XUMUYECKHE CBOMCTBA MeAU U €€ coenquHeHui. [loyueHue u npuMeHeHue Meau
U €€ COCIMHECHUM.

[Munk: nmomydyenue, GU3MYECKUEe U XMMHUYECKHE CBOMcTBa. AMQOTepHblEe CBONCTBA OKCHAA U
TMIPOKCHUIA HUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKA U €r0 COeMHEHUM.

OKClepUMEHTAJIbHBIE METO/Abl M3YyYEHHUs BELIECTB M MX IPEBpALICHMI: H3ydeHHE 00pa3lioB
HEMETaJNIOB, TOpeHHe cepbl, ¢Gocdopa, xKeneza, MarHusi B KHUCIOPOJE, H3IYyYCHHE KOJUICKLIUU
«MeTajipl M CIIaBbD», B3aWMOACHCTBHE IICIIOYHBIX W LICIIOYHO3EMENBbHBIX METAUIOB C BONOH
(BO3MOXXHO MHCII0JIb30BaHME BMJEOMATEpUAlIOB), B3aMMOJICHCTBHE LMHKA M JKe€le3a C PAacTBOpaMH
KHCIOT W ILNEJIOYeH, KAaYECTBEHHBIC PEaKIMM Ha HEOPraHWYECKHUE aHWOHBI, KaTHOH BOAOPOAA U
KaTHOHBl METAJIJIOB, B3aMMOJEMCTBHE TI'MAPOKCHIOB AJIOMMHMS U IIMHKA C pacTBOpamMH KHUCIOT U
LIeJI0uel, pelIeHHe SKCIIEPUMEHTANBHBIX 3a7ad 1o temaMm «l'amorenel», «Cepa u €€ COEOTUHEHUSY,
«A30T U Qochop M HX coeqUHEHUs», «MeTaulbl TJIaBHBIX MNOArPYyNI», «Meramasl MOOOYHBIX
MOATPYILIL».

XuMUA U )KU3Hb.

Pormp xumum B oOecriedeHHWH YCTOHYMBOTO pa3BUTHA 4eioBedecTBa. [loHATHE O HaydHBIX
METOJIaX MO3HAHHWA M METONOJIOTMM HAy4YHOIO uccienoBaHus. HaydHble NpHHLIUIBI OpraHu3anuu
XUMHUYECKOr0 MpPOM3BOJACTBA. IIpoMblIIICHHBIE CIIOCOOBI MOJYYEHHUS Ba)KHEHIIMX BellecTB (Ha
IpUMepe MPOU3BOJCTBA aMMMaKa, CEPHOM KHUCIOThl, MeTaHoia). [IpombliieHHbIE CcHOCOOBI
MIOJIyYEHHUSI METAJJIOB U CIIaBOB. XMMHUUYECKOE 3arps3HEHUE OKPYKaIOLIEH Cpellbl U €ro MOCIEACTBUS.
Ponp xumMum B o0ecrieueHH IHEPreTUUECKOM Oe30M1acCHOCTH.

Xumuss U 300poBbe uyenoBeka. JlexkapcrBeHHble cpexactsa. IlpaBuna mcrnosib30BaHuA
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUM B pa3BUTHH METULUHBI.

XUMUsl TUIIA: OCHOBHBIE KOMIIOHEHTHI, NHUIIEBblE H00aBku. Poib xumuu B oOecrieueHUH
MUILEBOM 6€30MacHOCTH.

Kocmernueckue u mnapgpromepHsle cpenctBa. beitoBas xumus. [IpaBunma Oe3omacHOro
MCIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHUU B IIOBCEAHEBHOMN KU3HU.

XUMHS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

Xumus B celIbCKOM X03siiicTBe. OpraHndeckrue 1 MUHEpaibHbIe y100peHHU .

CoBpeMeHHbBIE KOHCTPYKIMOHHBIE MaTe€pHallbl, KPACKH, CTEKJO, Kepamuka. Matepuansl ais
aneKTpoHUKU. HaHnoTexHomoruu.

Pacuérnsie 3anaun.

Pacuétsl: Macchl BelecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UIIH
00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOJIMYECTBA BEILECTBA)
MIPOJYKTOB PEaKLMH, €CIM OJJHO U3 BEUIECTB UMEET MpUMeECH, Macchl (00bEMa, KOJIMYeCTBa BEIIECTBA)
MIPOJIYKTa PEAKIIMM, €CIIU OJHO M3 BEUIECTB JAHO B BHUJIE PACTBOPA C ONPEAECIEHHOW MAacCOBOM J0OJEN
pPacTBOPEHHOIO BEILIECTBA, MACCOBOW JIOJIM U MOJISIPHOM KOHIIEHTPALlMU BELIECTBA B PacTBOPE, 1OJIH
BBIXOJa IPOJIyKTa pEaKUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHbIX CBsI3€d MpU M3Y4eHHM OOIIell M HeopraHudeckod Xxumuu B 11
KJIacce OCYILIECTBIIETCS 4epe3 HCIOJIb30BaHUE KakK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, Tak U
MIOHATHM, IPUHATHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SABJIEHUE, HAY4YHBIH (DaKT, rumoresa, TEOpHsl, 3aKOH,
aHaJln3, CUHTE3, Kiaccu(uKalus, NepuoInIHOCTh, HAOII0eHIE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEb,
MOJIETTUPOBAHUE.

®duszuka: MaTepusi, MUKpOMHUP, MaKpOMHUP, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIBI,
palMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKMH YpOBEHb, BELIECTBO, TENO, O0BEM, arperatHoe
COCTOSIHUE BEUIECTBA, WJCATIbHBIA ra3, (pu3nuyecKue BEIWYMHBI, €IMHUIBI M3MEPEHMs, CKOPOCTb,
JHEPrus, Macca.



buonorus: kineTka, opranu3M, 3KocucTeMa, bnocdepa, MeTadoIu3M, MaKpO- U MUKPOITIEMEHTHI,
OeNKH, KUPBI, YIIIEBOABI, HYKIEHMHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB U
ITOTOK SHEPTUHU B IKOCHCTEMAX.

I'eorpadus: MUHEpalIbl, TOPHBIC TTOPOJIbI, ITOJIC3HBIE HCKOITAEMBbIE, TOTUINBO, PECYPCHI.

TexHoyorus: XuMUYecKash MPOMBIIUICHHOCTh, METAJUIyprusi, CTPOUTEIbHBIC MAaTEPHAIIBI,
CEIIbCKOXO3SCTBEHHOE  MPOM3BOJCTBO,  TNHWINEBas  MPOMBINUICHHOCTh,  (papMareBTH4IecKas
MIPOMBIIIIJICHHOCTD, TPOU3BOJICTBO KOCMETHUCCKHUX IPEHapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEPUAJIOB, AIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

3. Temaruueckoe IIAHUPOBaHUE

BocnuraTtenbHblil HOTEHLIMAN JAHHOTO 3JEKTUBHOIO Kypca 00ecleunBaeT pealn3aluio
CJIEYIOIINX TIEJIEBBIX TPHUOPHUTETOB BocuTanus oOydaroruxcs COQO.

B BocniuTanuu aereit IOHOIIECKOTO Bo3pacTa (YPOBEHb Cpe/IHEro oo1ero 0opa3oBanus) TakKUM
[IPUOPUTETOM SIBIISIETCS CO3JaHUE OaronpUsATHBIX YCIOBUM JIJIsl MPUOOPETEHUSI IIKOJIbHUKAMU OIbITa
OCYILECTBICHHSI COLIMAIBHO 3HAUUMBIX Jiel. Cenarh NpaBUIIbHBIA BEIOOP CTAapIIEKIaCCHUKAM
ITIOMO’KET UMEIOLIUICS Y HUX PEAIbHBIN IPAKTUYECKHUM, COUAIBHO 3HAYMMBIN OIBIT, KOTOPBIA OHU
MOTYT NpUOOPECTH, B TOM YUCIIE U B LIKOJIE. DTO:

v OTIBIT JIeJ1, HAIIPaBJIEHHBIX Ha 3a00Ty O CBOEH ceMbe, POAHBIX U OJIM3KUX;

v TPYAOBOM ONBIT MPU PEATU3ALUHA TPOEKTOB, HAITPABICHHBIX HA YIIYYIIEHUE IIKOJIbHON
JKHU3HU;

v OTBIT YIpaBJICHUS O0O0pa30BaTENIbHOW OpraHu3alued, IUIAaHUPOBAHMS, MPUHSITHS
pelICHU W JIOCTHMIKEHMS JMYHBIX M KOJUISKTUBHBIX I1I€JIeM B paMKax KIIIOUEBBIX KOMIIETCHIUMN
CaMOYIIPaBJICHHUS;

v OIBIT J€JI, HAIIPABJICHHBIX HA I0JIb3Yy CBOEU LIKOJIE, CBOEMY POJHOMY rOpOJY, CTpaHe
B 1I€JIOM, OTIBIT JIEATETLHOTO BBIPAKEHUSI COOCTBEHHON TPaXKIaHCKOMN MTO3UIINH;

4 OIIBIT PUPOJOOXPAHHBIX JE;

v OTIBIT PA3pEIICHHS BO3HUKAIOIINX KOH(PJIMKTHBIX CUTYyaIlHi;

4 OTBIT CAMOCTOATEIBHOTO MPHOOPETEHUsI HOBBIX 3HAHWM, MPOBEICHHUS HAYYHBIX
HCCJIEIOBAHUM, OTIBIT MPOEKTHOM NEATEIIbHOCTH;

4 OMBIT CO3/IaHUA COOCTBEHHBIX MPOM3BEACHHUHA KYJIbTYpPhl, OMNBIT TBOPUYECKOTO
CaMOBBIPAKEHHUS;

4 OTIBIT BEJICHUS 3I0pPOBOTO 00pa3a >KM3HHU U 3a00ThI O 3J0POBBE IPYTUX JTIOACH;

v OTIBIT OKAa3aHHS TMOMOIIM OKPYKAIOIINM, 3a00Thl O MaJIbIIIaX WU TOXHUJIBIX JIFOMISX,
BOJIOHTEPCKHUH OIIBIT;

v ONBIT CAMOIIO3HAHUS M CAaMOAaHaJIn3a, OMBIT COLMAIBHO TPUEMIIEMOTO CaMOBBIPAKEHUS

" CaMOpCaJIn3alu.

10 xkaacc (34 yaca)

Homep
ypoka | Tema ypoka

Ne Tema ypoka

pazoen | Beeoenue. Pacuemul 6 opeanuueckou xumuu

Beenenue. Pois 1 MmecTo PaCUYCTHBIX 3aa4 B CUCTCMC o6yqu1/151 XUMHUHU U HpaKTquCKOﬁ

1
>kn3Hu. Tunel 3amad.

5 Brruncnenus ¢ UCIoIb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «UUCIIO ABOraapo»,
MOJIIpHAsl Macca, MOJIIpPHBIA 00BEM.

3 YcranoBiieHue MpocTeiinieid (opMysbl BEIIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB C

HCIIOIB30BaHIEM a0COIIOTHOM M OTHOCUTEIHHOM INIOTHOCTH BE€IICCTBA.

4 Ypok-yrnpaxHeHue 1o oTpab0oTKe HABBIKOB COCTABIICHUSI M30MEPOB U MX Ha3BaHUU

Brruncnenmne maccbl, KOJU4ECTBA WM 00beMa MIPOAYKTa peakiuu Mo U3BECTHOI Macce,
KOJIMYECTBY UM 00hEMY UCXOIHOTO BEIIECTBA, COJIEPIKAIETO MPUMECH.




Brruucnenune maccoBoi mii 00beMHON JIOJIA BBIXOJIA TPOJIYKTA PEAKIIUHA OT TEOPETUUCCKU

6 BO3MO>KHOTO.
7 PacyeTsl Mo XMMHUYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MaCCOBOM JI0JIEH pacCTBOPEHHOTO
BEIIECTBA
8 Brruncnenue maccobl (06beMa MM KOJIMYECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO U3
pearupyomux BEeImecTB JaHO B U30BITKE.
9 PacyeTsl o TEpMOXMMHUYECKUM ypaBHEHUSIM
10 | Xumuueckue peakiui B OpraHn4ecKOi XUMHUH
11 [ToHsiTHE O UKIIOATIKaHAX
12 Aunkaguenbl. Kayuyk
13 bensoun u ero romosnoru
14 XUMUYECKHE CBOWCTBA YIII€BOJIOPOIOB U CIOCOOBI UX MOTYYECHHUSI.
15 CxeMbl IPEeBPAILICHUN OTPAKAIOIINX FEHETUYECKYIO CBSI3b MEXKY YIJIEBOOPOJaMHU:
OTKPBITHIE, 3aKPBITHIC, CMEIIAHHEIE.
16 YPOK-TIPaKTUKYM IO COCTABJICHHIO CXEM MPEBPAIEHUN, OTPAXKAIOIINUX TeHETUUECKYIO
CBSI3b MEXKY YIJI€BOJOPOAAMU
paznen | Kucropoocoodepowcawue u azomcooeparcaujue opeaHuiecKue coeOuHeHus
17 XapakTepHble XUMUYECKHE CBOMCTBA MPEEIbHBIX OJHOATOMHBIX U MHOTOATOMHBIX
CIIUPTOB.
18 XapakTepHble XUMUYECKHE CBONCTBA ()eHOTIA U CIIOCOOBI €ro MOMyYeHUs
19 XapakTepHble XUMUYECKHE CBONCTBA aJIbJIETHJIOB
20 XapakTepHble XUMUYECKHE CBONCTBA MPEEIbHBIX KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(UPOB
1 CIOCOOBI MX MOJIYYEHHUSI.
21 Peakuuu okuciaeHus 1Uisi KUCIOPOACOAEPKAIIUX COSAMHEHUN
29 CxeMbl IpeBpaILIEHUN OTPAKAIOIMINX TEHETUYECKYIO CBA3b MEXKAY YTIEBOAOPOAAMH U
KHCIIOPOJICOACP KAIMMHU OPTAaHUYECKUMU COSTUHEHUSIMHU.
23 Crnoxubie 3¢upsl. JXKupsl.
24 YrneBobl.
25 Jlucaxapuipl 1 moaucaxapuibl.
26 XUMHYECKHE CBOMCTBA a30TCOACPKAIINX COSAMHEHUS U CITOCOOBI MX MOJTYYECHUSI.
27 I'eneTnyeckas CBSI3b aMUHOB C IPYTHMH KJIACCAMU OPTaHMYECKUX COSTMHEHUN
28 ['eneTnyeckast CBSI3b aMUHOKHCIIOT C IPYTUMHU KJIACCAMH OPTAaHMYECKUX COSIUHEHUN
29 A3oTcoepKalue reTepouUKINYECKHe COeqMHEHUS
30 CxeMbl IPEeBPAILICHU 110 TEME « A30TCOJEPKAIINE COSTMHEHUS
31 FGHCTI/ILIGCIia}I B3a0MOCBSI3b YIJIEBOJIOPOJOB, KUCIOPOACOAEPKAIIMX U a30TCOIEPKAIINX
COCJIMHECHUI
30 [ToHsITHE O BBICOKOMONEKYISPHBIX coeqMHEeHUsIX. OCHOBHBIE METO/IbI CHHTE3a MOJIUMEPOB.
[Monmmatriien. [Momunponunen. denondopmanbaeruaHbIe CMOJHIL.
33 CHHTeTHYeCKHe KayqyKH U CHHTETHUECKHE BOJIOKHA. (pelIeHre 3a7a4d U YIPaKHEHUN )
34 | IlonBeneHne UTOTOB Kypca OPraHUIECKONH XUMUH
11 kaacc (34 yaca)
Howmep
ypoka | Tema ypoka
paznen | TeopeTnueckre OCHOBBI XUMHUU
1 XUMHUYECKUH dIIeMEHT. ATOM. DIIEKTPOHHASE KOH(MUTYpAIHsl aTOMOB
[Tepuonnueckuii 3akoH u [leprnonnueckas cucteMa Xumudeckux snemeHToB /1. W.
2 MeHeneeBa, X CBsI3b C COBPEMEHHOM TEOPUEH CTPOCHHUSI ATOMOB
3aKOHOMEPHOCTH N3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX COCIMHEHMI 1O
rpynmnaM u nepuogam. 3HaueHue TMePUoMIECKOT0 3aKOHA H CUCTEMbI XUMHUECKUX
3 anemeHToB /.M. MeHnzeneeBa B pa3BUTUN HAYKH
4 CrtpoeHnue BeniecTBa. XUMUUECKast CBsI3b, €€ BUJIbI; MEXaHU3MbI 00pPa30BaHUS




KOBAJIEHTHOM CBsI3U. BogopoaHas cBA3b

BanenTHoCTh. DnekTpooTpuiiaTeabHOCTh. CTENEeHb OKUCIEHUs. BelecTBa MOIEKYIIpHOTO

S) 1 HEMOJIEKYJIIPHOTO CTPOEHUS
[TonsiTre o nucnepcHbIX cuctemMax. McTuHHbBIE M KOJUIOMAHBIE pacTBOPBl. MaccoBast 10715
6 BEIIECTBA B PACTBOPE
Krnaccudukanus u HoMeHKIIaTypa HEOPraHUYeCKUX CoeIMHEeHuN. [ eHeTnueckas cBa3b
7 HEOPraHUYECKHUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Kiaccudukanms XuMHUeCKIX peakifii B HEOPraHMIECKOW M OPTaHMYEeCKOW XUMUHU. 3aKOH
COXpaHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUs U IIPEBPAILICHUS SHEPTUU TPU
8 XUMHUYECKHUX PEaKIHIX
9 Ckopoctb peakiun. O0paTuMbie peakiuu. XUMHYECKOE PAaBHOBECHE
[TpakTrueckas padota Ne 1. «BiustHue pa3nuaHbX GakKTOPOB HA CKOPOCTh XMMHYECKOM
10 peaKIum
DnexTpoautuyeckas auccoruanys. [lonstue o Bonopoanom nokaszarene (pH) pactBopa.
11 Peakuuu nonsoro oOMeHa. I'uaposin3 opraHn4eckuX 1 HEOPraHMYECKUX BEIIECTB
OKHCINTENHEHO-BOCCTAHOBUTEIIbHBIC peakiuu. [IoHsTHE 00 31eKTpoin3e paciyiaBoB U
12 pacTBOpOB coJie
13 Kontponbnas pabota no pazneny «TeopeTnueckne 0CHOBBI XUMUN»
pazaen | Heopranmueckas xumust
Mertainbl, ux nonoxkenue B [lepuoanueckoit cucreme xumuueckux 3nemeHToB 1. 1.
14 MemieneeBa 1 0COOCHHOCTH CTpoeHUst aToMOB. O01ue Gu3nuecKue cBOCTBa METAJIOB
15 CrmuiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN sl HANPSHKEHUN METAJIJIOB
XUMHUECKUE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUMN, KaJIMH, KalbLIUWA, MarHUH,
16 ATFOMUHHNA) U UX COCTUHEHUI
17 XUMUYEeCKHE CBOMCTBA XpOMa, MEIM U UX COCAMHEHUN
18 XHMMHUYECKHE CBOMCTBA ITUHKA, KE€JI€3a U UX COCUHEHUN
19 ITpakTruyeckas pabora Ne 2. "Penienne s3kcepMMeHTaIbHBIX 3a/1a4 110 TeMe «MeTtas»"
Hewmeramnsl, ux nonoxxenue B Ileprnoanyeckoi cucteme XMMUYECKUX 3J1eMeHTOB [[. 1.
20 MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
du3nyeckue cBOWCTBAa HEMETAUIOB. AJIIOTPONHS HEMETAIIOB (Ha IPUMEPE KUCIOPOa,
21 cepsl, hocdhopa u yriiepoaa)
22 XUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U UX COCTUHEHHI
23 XuMHYecKne cBOMCTBa a30Ta, (hocodpa 1 UX coeTMHEHUI
24 XHMMHYECKHE CBOMCTBA YIIepoJa, KpEMHUS U UX COCUHEHNN
25 [IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUI
O06o0061enre u cucTeMaTu3alus 3HaHui o Teme «Hemerannery. Beraucnenus mno
26 YpaBHEHUSM XUMHUUYECKUX PEAKIINA U TEPMOXUMHUYECKHE PACUETHI
[TpakTuueckas pabota Ne 3. «Perienne sKCriepUMEHTATbHBIX 33/1a4 110 TeMe
27 "Hemertanmsr'"»
28 KonTponpHas pabota mo Temam «Metamib» u «Hemeramib
29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmyeckue u opraHnyeckre OCHOBaHUS
AM@oTepHbIE HEOPTaHNYECKUE U OPTaHUYECKUE COSTMHEHUS. | eHeTnyeckast CBsI3b
30 HEOPraHUYeCKUX U OPraHUYECKUX BEIIECTB
paznen | XuMus U )KU3Hb
Ponps xumun B oOecriedeHur IKOJIOTHIECKOM, SJHEPTEeTHIECKON 1 MUIIEBON O€30MaCHOCTH,
31 Pa3BUTUU MEAUIUHBI
[IpencraBnenus: 00 0OMUX HAYYHBIX MPUHIIUATIAX TPOMBIITUICHHOTO TTOTyYeHUS
32 BOKHEUIIIUX BEIIECTB
33 UenoBek B MUPE BEIIECTB U MAaTEPHATIOB
34 XUMHS ¥ 37J0POBbE YEIIOBEKA




