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MNOSACHUTEJIbBHAS 3AITMCKA

Pabouyas nporpamma 1o XuMuu Ha YpoBHE cpeiHero odimero oopa3oBanus pazpaboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit ®enepanumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaibHOi 00pa3oBaTeNbHONW MPOTPaMMBI CPEIHETO OOIIETo
obpazoBanusa(POIl COO), mpeacraBneHHbix B DenepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHnenun mpernoiaBanus yaeOHOTO MpeaMeTa « XUuMUs» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickoii deneparuu, peanu3yronIMX OCHOBHBIE 00pa3oBaTENbHBIE MPOTPAMMBbI, U
OCHOBHBIX N0JI0’)keHUH «CTpaTeruu pazButus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon o 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YIrIIyOJIEHHOTO M3y4YECHHUsS 3aHMMAET BAa)KHOE MECTO B CHCTEME E€CTECTBEHHO-
HayyHOro ooOpazoBanus ywammxcs 10-11 kmaccoB. M3ydyenuwe npenmera, peaau3yeMoe B YCIOBHSIX
T depeHInpOBaHHOTO, MPO(GUILHOTO O00Yy4YeHHUs], MPU3BAHO oOecrneyuTh OOIIe00pa3oBaATEIbHYI0 U
OOMIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUIS aJalTaldd WX K OBICTPO
MEHSIOIKUMCST YCIIOBHSIM JKM3HM B COLIMYME, a TakKXe ISl MPOJOJDKEHHS OOydeHHs B OpTaHM3aIlUsX
poheccCHOHATFHOTO 00pa30BaHUs, B KOTOPHIX XUMHUS SIBIISICTCS OJJHON U3 MTPHOPUTETHBIX AUCIUTLTHH.

B mporpamme o xuMuy Ha3HauYSHHE MTPEeaMeETa « XUMUS TIOTyJaeT MoApOoOHYI0 HHTEPIPETALNIO B
COOTBETCTBUHU ¢ ocHoBomojarammumu mnojoxeHusMu @I'OC COO o B3auMooOyCIIOBICEHHOCTH IIETIEH,
CONIEpKaHUs, pPE3yIbTaTOB OOy4YeHUST W TPeOOBaHWI K YPOBHIO IOATOTOBKH BBITYCKHHUKOB.
CBHUIETENHCTBOM TOMY SIBIISTFOTCS CIIAYIOIINE BBITOIHSEMBIE IIPOTPAMMON TI0 XUMUH (PYHKITHH:

¢ UHPOPMAMOHHO-METOIMYECKAsl,  pealm3alusi  KOTOpoWd  oOecredymBaeT  TOJydeHHE
MPEJCTaBICHHUS O LENSX, COACPKaHUM, OOl cTpaTernu 0OydeHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcst CpeJcTBaMU PeAMETa, H3ydaeMOTro B paMKax KOHKPETHOTO PO (IS,

® OPraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas IpeIycMaTpUBAaeT ONpEAEICHHE: IMPUHIIMIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIbHOCTU U3y4eHHs ydeOHOro MaTepuaia, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXOM0B K (OPMHPOBAHUIO COJEPHKATEIBHOH OCHOBBI
KOHTpOJII M OLEHKHM OOpa30BaTENIbHBIX JOCTHKEHMH OOydarolIMXcsi B paMKax HTOrOBOM
aTTecTaluu B GopMe €MHOIO rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOI€HHOTO U3Y4EHHS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IIPEIMETHOE COJIEPKAHUE, 00sI3aTeIbHOE Il U3yUeHUs B paMKax
OTJIENIbHBIX IpoduIIeH, IpeaycMaTpuBaeT pacipeeIeHue U CTPYKTYpUPOBaHHE €ro o Ki1accam,
OCHOBHBIM COJI€pKaTeNIbHBIM JIMHUAM/pa3iesiaM Kypca;

e aéT NpUMEpPHOE paclpeieieHue y4eOHOro BpPEMEHM, PEKOMEHIYEMOIO [Ull H3Yy4eHMs
OTJICJIbHBIX TEM;

e [peularaeT NpUMEPHYIO MOCIEI0BATEIbHOCTh U3yUeHUs ydeOHOro MaTepuaa ¢ yad€ToM JIOTMKH
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBsI3€H;

e aéT METOIUYECKYI0 MHTEpIpeTalMio Lejed M 3ajad U3ydyeHHs IpeAMeTa Ha yrilyOiaEHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CpeAHero oomiero oOpa3oBaHus,
CoJiepXKaTelbHON  XapakTEpUCTUKHM IUIAHUPYEMBIX  pPE3yJbTaTOB  OCBOECHHUS  OCHOBHOIM
00pa3oBaTesIbHON MPOrpaMMBbl CpeTHEro 00I1ero 00pa3oBaHMs (JIMUHOCTHBIX, METAIIPEMETHBIX,
NPEIMETHBIX), a TaKKe C Y4YETOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENbHBIX JCHCTBUI
o0yyJaromerocsi o OCBOCHUIO COJICpKaHUS IpeMeTa.

ITo BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe IO XHMHUHU IPEeIyCMOTpPEHa NMPEeEeMCTBEHHOCTh C
oOyyeHHeM XUMHUHM Ha YPOBHE OCHOBHOIO oO0Iero obOpa3zoBaHMs. 3a MpejienaMud YCTaHOBJICHHOMN
IIPOrpamMMoi o XUMHUH 00s3aTeIbHOM (MHBApUAHTHOM) COCTaBIIAIONICH colepkaHusl yueOHOTO MpeaMeTa
«XuMHs» OCTa€TCsl BO3MOXKHOCTH BBIOOpPAa €ro BapHMAaTUBHOW COCTaBJIAIOLICH, KOTopas J0JDKHA
OTIPENeNATHCS B COOTBETCTBHHM C HANIPABICHHUEM KOHKPETHOTO POoQHIIs 00ydeHusl.

B cootBerctBuM ¢ koHuentyanbHbIMH nosoxeHusMu ®OI'OC COO o Ha3HaueHUM NPEIMETOB
6a30Boro u yriayoa€HHOro ypoBHel B cucreMe auddepeHnpoBaHHOro o0y4deHHs Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS XUMHsS Ha YPOBHE YIUIYyOJIEHHOTO M3Y4EHHUs HalpaBlIieH Ha peaau3aluio



MPEEMCTBEHHOCTH C MOCIEAYIONUM 3TarloM IMOJIyYEHHsI XMMUYECKOT0 00pa30BaHMs B paMKaxX H3y4CHHS
CHELMAIbHBIX €CTECTBEHHO-HAYYHbIX M XUMUYECKUX AMCLUMIUIMH B BYy3aX M OpPraHU3alUsAX CPEIHEro
npodeccuoHanbHOTO 00pa3zoBaHMs. B 5TOH CBS3M M3ydeHHe mpeaMmera «XUMHs» OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pAaCHIMpeHHe U YIIyOJIeHHE TEOPEeTHYECKOM W MPAKTUYECKOH TMOATOTOBKU
oOyyaromuxcsi, BbIOpaBIIMX OMNpeAeAEHHBIM mpoduias oOyueHus, B TOM YHCIE C MEPCIEeKTUBOM
MOCIEAYIONMIETO  IMOJyYeHUsI XHUMHUYECKOTO0 OOpa30BaHMsi B OpPraHM3alUsAX MPOQecCHOHATBHOTO
oOpazoBanus. Hapsny ¢ atuM, B cBete TpeboBanuii ®I'OC COO K I1aHupyeMbIM pe3yiabTaTaM OCBOCHHS
¢benepanbHON 00pa3oBaTENbHONW TPOTPaMMBI CpeAHEro oO0Imero oOpa3oBaHMs H3YYEHHE MpeaMeTa
«XUMHS» OPUEHTHPOBAHO TAKXKE HA PEILICHUE 3a/1a4 BOCIUTAHUS M COLIMATIBHOTO Pa3BUTHSI 00yUaroIuxcs,
Ha (OPMHUPOBAHKE Yy HUX OOLICHHTEIIICKTYaIbHBIX YMEHUN, YMEHHUH pallHOHAIN3aNHN Y9eOHOTO Tpy/aa 1
0000MEHHBIX CIIOCOOOB JCATEIHLHOCTH, HMEIOIIUX MEKIUCIIUILTHHAPHBIN, HAIPEIMETHBINA XapaKTep.

CocrapisiroliuMu npeameTa « XUMHs Ha YpOBHE YIITyOJEHHOTO N3YUEHUs SBISIOTCS YrilyOJaEéHHbIE
Kypebl — «Oprannueckas xumus» U «O0mas 1 HeopraHudeckast XuMus». [Ipu onpeneneHun noaxoaos K
0oTOOpY M CTPYKTYpPHOH OpraHu3allid COAEpKaHWUsS ATHX KypCOB B MporpamMme MO XHMHUU 32 OCHOBY
nipuHATH noJioxkeHuss GI'OC COO o pazmuuusax 6a30BOTO U YIIIYOJIEHHOTO YPOBHEH M3yUeHUsI TTPEAMETa.

OcHoBy cojepxaHus KypcoB «Opranudeckas xumus» u «OOIas u HEOpPraHUYECKas XUMUS
COCTaBJISIET COBOKYIMHOCTb MPEAMETHBIX 3HAHUHM U YMEHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUECHHUS
npenMera. JTa cHUCTeMa 3HAHUN MOJIy4daeT OINpelel€HHOE TEOPETHUECKOe JONOJHEHHUE, MO3BOJISIoNIee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINI 00BEM (pakTOJIOTHUECKOTO MaTepuaia. Tak, Ha yriIyOJ€HHOM
YpOBHE H3y4eHHs NpeaMeTa obecredeHa BO3MOKHOCTh 3HAUUTEIBHOTO YBEIMYEHUs 00bEMa 3HaHUH O
XUMHUYECKHUX DJJIEMEHTaX M CBONCTBAaX HMX COEJUHEHMH Ha OCHOBE pAacIIUpPEHUs M YriayOJieHus
MIPEJICTaBICHU O CTPOEHUH BEIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSX IPOTEKaHUs peaKlnid,
paccMaTpuUBaeMbIX € TOYKM 3pEHMs XHMHUYECKOH KHHETMKM M TEepMOJUHAMUKU. VI3ydeHue
NepUOANYECKOro 3akoHa u Ileproauueckol CHUCTEMBl XMMHMYECKMX JJIEMEHTOB Oa3upyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX IIPEACTABICHUSAX O CTPOEHUM aroMa. XHUMUYecKas CBA3b
OOBSICHAETCS C TOUKH 3PEHHsI SHEPTe€TUUECKUX N3MEHEHUH IIpU €€ 00pa30BaHUM U pa3pyIIEHUH, & TAKKE C
TOYKH 3PEHUS MEXaHU3MOB €€ oOpa3oBaHus. M3yueHune TUIOB peakuuil AOMOIHAETCS (POPMUPOBAHUEM
IPEJCTAaBICHUN 00 EKTPOXUMHUYECKUX MPOLECCax U 3JIEKTPOJIM3Ee paciljlaBOB U pacTBOPOB BellecTB. B
Kypce OpraHM4YecKOd XMMMHU MPH PACCMOTPEHUHU PEAKLMOHHON CHOCOOHOCTH COEAMHEHUH yaemnsercs
0co00e BHUMaHHE BOIIpocaM 00 3JIeKTPOHHBIX 3((dekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJaX M
MeXaHU3Max peakLui.

Ocoboe 3HaueHne UMEET TO, YTO Ha COJAEp’KaHUE KypCOB XUMUU YIIIYOJEHHOIO YPOBHS M3Y4EHUS
IUIsL KJacCoB ompeAenéHHOro npoduis (raaBHbIM 00pa3oM Ha UX CTPYKTYPY M XapakTep IOTOJIHEHUH K
oOmiel cucteMe NpeiIMETHBIX 3HAHWI) OKa3bIBAIOT BIIMSHHUE CMEXHbIE Ipeamersl. Tak, Hampumep, B
COJIepKaHUU TNpeaMeTa Al KJIACCOB XMMMKO-(U3UUECKOTo Mpo¢uis OoJblIoe 3HAaYeHUEe OyAyT UMETb
3JIEMEHTHI y4eOHOro MaTepuaia no oouieid xumuu. [lpu u3ydeHnu npeamera B JaHHOM CIydae aKLEHT
OyzeT crenaH Ha OOLIHOCTb METOAOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUHM U B (PU3MKE:
aTOMHO-MOJIEKYJISIpHast TeOpusl (MOJIEKYNsApHasi Teopus B (PU3UKE), 3aKOHBI COXPAHEHUS] MACChl M SHEPT UM,
3aKOHBI TEPMOJAMHAMUKH, DIEKTPOJIN3A, IPEACTABICHUS O CTPOCHNUH BELIECTB U JPYrO€.

B TO ke BpeMst B coJiepKaHUU MpeAMeTa JUisl KJIacCOB XMMHKO-0MOIOTHYECKOT0 Mpodust G0abIIuit
yIeNbHBIM Bec OyleT UMeTh opraHudeckas XUMusa. B 3ToM ciyyae mpenocraBisieTcss BO3MOKHOCTb JUIS
6oJ1ee 0OCTOSATENTHHOIO PACCMOTPEHHSI XUMUYECKOH OpraHu3aliy KJIETKU Kak OMOJIOTMYECKON CHCTEMB, B
COCTaB KOTOPOH BXOJAT, K IPUMEPY, TaKHe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMIUAbI, OEIKH, yrIIeBOIbI,
HYKJIEMHOBBIE KUCIIOTHI U pyrue. Ilpu 3Tom 3HaHMA O cocTaBe M CBOMCTBAaX NMPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB CIYXKaT OCHOBOM Ul M3y4EHHs CYLUIHOCTH INPOLECcCOB (POTOCHHTE3A,
JbIXaHUSI, TAILEBAPEHHUS.

B mane ¢dopmMupoBaHHS OCHOB HAay4yHOIO MHPOBO33PEHHS, OCBOCHHUsS OOIIEHAYYHBIX METOOB
MIO3HAHUS U OIbITA MPAKTUYECKOIO NMPUMEHEHUS HAy4yHBIX 3HAHUN HM3y4EHHME NpeaMeTa «XUMHS» Ha
yriyOJa€HHOM ypOBHE OCHOBAHO Ha MEXKIIPEJIMETHBIX CBS3AX C y4eOHBIMU INpeIMETaMH, BXOISIIUMH B



cocTaB MpeaMeTHhIX obnacteil «EcTecTBeHHO-HAy4HbIe MpeaMeThl», «MaremaTnka U WHPOPMATHUKA» U
«Pycckuil A3bIK U JIMTEpATypay.

[Tpu m3yueHnn yueOHOTO HpeaMeTa «XUMHs» Ha YriayOIEHHOM ypOBHE TakXke, KaK Ha ypOBHE
OCHOBHOTO U CpeJIHero o0mero oopasoBanus (Ha 6a30BOM YPOBHE), 3a/1a4€ii IEPBOCTEIICHHON 3HAYNMOCTH

SABJISACTCA

dbopMUpOBaHHE OCHOB HAyKH XHMHH Kak o00JacTd COBPEMEHHOIO €CTeCTBO3HAHUS,

MIPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa U OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. Pemienue stoi
3a7a4M Ha yriIyOJI€HHOM YpOBHE U3y4EHHs IIPEIMeTa MIPEANOoJIaracT pean3aliio TaKuX Lelei, Kak:

(dbopMHpOBaHHE TIPEACTABICHUN: O MaTEPHATBLHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSX U
IIO3HABACMOCTHU ﬂBJ’ICHI/Iﬁ HpI/IpOIII)I, 0 MECTC XMUMHU B CUCTEME €CTCCTBCHHBIX HaYK ueé Bez[ymeﬁ
pomu B oOecneueHHH YCTOMYMBOTO PAa3BUTHS 4YEJOBEYECTBA: B PEIICHUH MPoOiieM
9KOJIOTUYECKOU, SHEPreTUUECKOM U MUIIEBON 0€301aCHOCTH, B Pa3BUTUU MEAMUIIMHBI, CO3/IaHUN
HOBBIX MaTCpI/IaJ'IOB, HOBBIX HCTOYHUKOB SHGPFI/H/I, B O6CCHC‘-ICHI/II/I paHI/IOHaJ'II)HOFO
MIPUPO/IOII0JIL30BaHUS, B (POPMUPOBAHUM MUPOBO33PEHUS 1 OOLIEH KyIbTYyphl YEIOBEKA, a TAKKE
9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 37I0pPOBBIO M MIPUPOJIHOM CpeJie;

OCBOCHHE CHCTEMBI 3HAHUM, JIKAIIUX B OCHOBE XMMHUUYECKOM COCTAaBJISIONICH €CTECTBCHHO-
Hay4yHOU KapTUHBI MUpa: (PyHIAMEHTAIBHBIX IOHATUH, 3aKOHOB ¥ TEOPHUM XUMHUH, COBPEMEHHBIX
Hpe)ICTaBJ'IeHI/Iﬁ (0] CTpOCHI/II/I BCIIIECTBA HaA pa3HI)IX ypOBH?IX — aTOMHOM, I/IOHHO-MOJ'ICKYJ'IHpHOM,
Ha)IMOJ'IeKy.]'ISIpHOM, (0] TepMOJII/IHaMI/IquKI/IX U KHHCTUYCCKUX 3aKOHOMepHOCT$IX HpOTeKaHI/IH
XUMHUYCCKUX peaKum?I, 0 XUMHWYCCKOM paBHOBeCI/II/I, paCTBOan 158 )mcnepcm,lx CHUcremax, 06
O6HII/IX Hﬂy‘-IHI)IX HpI/IHHI/IHaX XUMHUYECCKOTO HpOI/ISBO)]CTBa;

dbopmupoBaHre y OOYJarONIMXCS OCO3HAHHOTO TOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYCCKUX 3H3HPII>1 JJIA 06T)$ICH€HI/I$I KITHOYCBBIX I/I)IGf/i 158 npo6neM COBpeMeHHOfI XUMHHU, OJIA
OOBSCHCHUS! W TPOTHOZMPOBAHUS SBJICHUH, HWMEKOIINX €CTeCTBEHHO-HAYYHYIO TIPHPOIY;
TPAaMOTHOTO PEIICHUs TPOOJIEM, CBSI3aHHBIX C XMMHUEH, MPOTHO3UPOBAHMS, aHAIN3a U OIICHKH C
MO3MIIMI  JKOJIOTHUYECKOW Oe30MacHOCTH TIOCHIEACTBUNA OBITOBOM UM  TPOU3BOJICTBEHHOM
JESITETPHOCTH YEJIOBEKa, CBSI3aHHOM C XHUMHUYECKHM IPOM3BOJICTBOM, HCIOJIB30BAaHUEM U
nepepaboTKOM BEIIECTB;

yrayoJeHrne MpeCTaBIeHUH O HayYHBIX METO/IaX IMO3HAHUS, HEOOXOAMMBIX IS MPUOOpETEHUS
YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB M OOBSICHEHHUS XUMHYECKUX SBJICHHM, MMEIOIIIX
MECTO B IIPUPO/IE, B IPAKTUICCKOM ACSITEIBHOCTH U TTOBCEIHEBHOM KU3HH.

B muane peanu3anuu mepBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAIOLIMX (DYHKUIHUNA I1ETOCTHON
CUCTEMBI CpeJHero o0iiero oOpa3oBaHus MPU U3YYCHHUH MpeaAMeTa «XUMHUS» Ha YIIyOJIEHHOM YpPOBHE
0CO0YIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKe LT U 3a/1a4H, KaK:

BOCIUTAHUE YOSIKIAEHHOCTH B IO3HABAEMOCTH SIBJICHHH MPHPOJBI, YBAKEHUS K MPOIECCY
TBOPYECTBA B OOJIACTH TEOPETUYCCKUX U MPUKIAIHBIX HCCIICAOBAHUN B XUMHH, (DOPMHUPOBAHUE
MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO M TMO3HAHHWIO, CIHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITMTAHHIO HA OCHOBE YCBOCHHS OOIIECUEIOBEYCCKUX [ICHHOCTEIH;

pa3BUTHE IO03HABATEIBHBIX WHTEPECOB, HHTEUICKTYAIBHBIX W TBOPUYECKUX CHOCOOHOCTEH
oOy4aromuxcs, GOPMHPOBaHHWE y HHUX CO3HATEIBHOTO OTHOIICHUS K CaMOOOpa30BaHUIO WU
HETNPEPHIBHOMY O0pa30BaHUIO KaK YCIOBHUIO YCIEHIHON MpOQecCHOHATBHON U OOIIECTBEHHOMN
JeSITETbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M TIOTPEOHOCTH B 3I0POBOM
oOpase KU3HH;

(dbopMUpOBaHHE YMEHUH U HABBIKOB Pa3yMHOTO IPUPOJIOTIOJIE30BAHHSI, PA3BUTHE DKOJIOTHUECKON
KYJIBTYPBI, IPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOJIE3HOM 3KOJIOTUYECKOMN IeATSILHOCTH.

OO01ee YUCIO YacoB, MPEIYCMOTPEHHBIX Al M3Yy4CHHsS] XMMHH Ha YrIyOJI€HHOM YpPOBHE CpEIHEro
obmiero oopazosanus, coctaBisier 204 yacos: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 ximacce —
102 gaca (3 yaca B HEJIENIO).






COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMHUH.

[IpenMer M 3HaYeHHE OPraHUYECKOM XHWMHUH, MPEJICTaBICHHE O MHOrooOpa3uu OpraHu4ecKuX
COCIMHEHU .

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE M BO3OYKIAEHHOE COCTOSHHS. BajeHTHBIC
BO3MOXHOCTH aTOMa yriepoja. XuMHUecKas CBSI3b B OPraHMYECKUX COeIMHEHUsAX. Turbl rudpuauzanuu
aTOMHBIX opOuTanel yrieponaa. MexaHu3Mbl 00Opa30oBaHMsI KOBAJIEHTHOW CBA3U (OOMEHHBIN U JIOHOPHO-
aKLENTOPHBIN). THUIIBI IEpEeKPBIBAaHUS ATOMHBIX OpOUTANEeH, G- U M-CBs3U. OIMHapHAas1, IBOMHAS U TPOiTHAs
cBs3b. CiocoObl pa3phiBa CBA3EH B MOJIEKY/Iax opraHndeckux BemiecTs. [loHsATHE 0 CBOOOIHOM paauKaie,
HyKJIeo(uie u AeKTpodue.

Teopus crpoenus oprannyeckux coequHeHuit A.M. ByriepoBa u cOBpeMEHHbIE MTPEICTaBICHUS O
CTPYKTYpE MOJIEKYJl. 3Hau€HUE TEOPHUM CTPOEHUS OpPraHMYECKHUX COeAMHEHMH. MonekynspHble u
CTpYKTypHBIE (GopMyibl. CTpyKTypHble (QOpPMYJbl DPA3IUYHBIX BHUJIOB: pa3BEpHYTas, COKpalll€HHasd,
ckenetHasd. M3omepus. Buabl uzomepun: CTpyKTypHas, MPOCTPAaHCTBEHHAs.. DJIEKTPOHHbBIE 3(PQEKTHl B
MOJIEKYJIaX OPraHUYeCKUX COSAUHEHUH (MHAYKTUBHBIN U Me30MepHBIi 2PPeKThI).

[Ipencraienue o kiaaccuukay opraHuueckux BemecTB. [loHsTHE 0 QYyHKIMOHATILHON TpyMIIe.
I'omonorus. I'omonorudeckue psapl. CucreMaTtudeckass HOMEHKIATypa OPraHMYeCKHX COEIUHEHHH
(IUPAC) u TpuBHaNbHBIC HA3BAHUS OTICIBHBIX PEICTABUTEIICH.

Oco0OeHHOCTH W KJIacCHU(HKAIUS OpraHMYecKUx peakuuil. OKHCIUTEbHO-BOCCTAHOBUTEIIbHBIE
peakuy B OpraHUYECKON XUMHUH.

DKcIepuMEeHTAIbHBIE METO/IbI N3YYEHHS BEIIECTB U UX MPEBPAILlCeHUIi: 03HAKOMJIEHHE C 00pa3IiaMu
OpPraHMYECKUX BEIIECTB U MaTepuagaMy Ha UX OCHOBE, OTBITHI IO MPEBPALEHNUIO OPIraHMYECKUX BEIECTB
Ipy HarpeBaHuu (IUIaBiieHUE, OOYIJIMBaHUE U TOpPEHHE), KOHCTPYUPOBAHHME MOJENEed MOJEKYI
OpPraHUYECKHUX BELIECTB.

YrieBoaopoabl.

Ankanpl. ['oMonormyeckuil psig ankaHoB, oOmas ¢opMyaa, HOMEHKIATypa M H30MepHs.
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKAHOB, SP3-rUOPUIM3aIUs AaTOMHBIX OpOUTaIeH
yIiiepoja, 6-cBsi3b. OU3MUECKUE CBOMCTBA AJIKAHOB.

XHMMHMYECKHE CBOMCTBA AQJKAHOB: pEAKUHMM 3aMEIICHUs, HM30MEPHU3ALMU, JCTUIPUPOBAHMS,
LMKIN3ALMY, MHPOJIN3a, KpEeKuHra, ropenus. llpencraBieHue O MexaHM3ME peakUUil paguKaabHOTO
3aMeIIeHUS.

Haxosxnenue B npuposae. CriocoObl NOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

[uknoankansl. OOwmas Qopmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHUSA MU
XMUMHYECKUX CBOMCTB MaiblX (LUKIOMPONAH, HUKIOOYTaH) W OOBIYHBIX (LHMKJIOMEHTAH, IIUKJIOTEKCaH)
HuKI0ankaHoB. CrocoObl NOTy4eHHUs U IPUMEHEHHE IUKIOAIKAHOB.

Ankenbl. ['omonorndeckuil psii ajakeHoB, oOmias (Gopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIl aJIKEHOB, SP°-ruOpUIM3allks aTOMHBIX OpOHTaleil yriepoaa, - 1
n-cBsa3u. CTpyKTypHas M TeoMmeTpuueckas (Imc-TpaHc-) nzomepus. dusnyeckue CBONCTBAa aJKEHOB.
XVUMHYECKHE CBOWCTBA: PEAKLMM MPUCOCAVHEHMS, 3aMEIEHUS B (-NIOJIO)KEHHWE NIpU ABOWHOM CBS3W,
nojmMepu3auuu U okucieHus. IIpasuno MapkoBHukoBa. KauecTBeHHbIE peakluu Ha JBOWHYIO CBS3b.
CrniocoObl nosTyyeHHs U NPUMEHEHUE alTKeHOB.

Ankxanuensl. Knaccudukanus ankagueHOB (CONPsDKEHHBIC, M30JMPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH D3JEKTPOHHOTO CTPOCHHSI M XUMHYECKUX CBOWCTB COMPSHKEHHBIX aueHoB, 1,2- u 1,4-
npucoenuHenne. Ilomumepuszanust conpsoKEHHBIX AueHoB. CrocoObl TOJMy4YeHUS W NpPUMEHEHHe
aJIKaJInEHOB.



Ankunbl. [omosorudeckuid psj ajakuHOB, oOmias ¢dopMyna, HOMEHKJIATYpa H H30MEpHs.
DNEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI alIKUHOB, SP-THOPUAN3AIUS aTOMHBIX OpOuTaneit
yraepoaa. ®Pusznueckue CBOICTBAa aJKMHOB. XHMHUYECKHE CBOMCTBA: pEaKLUUU IPUCOCIUHEHUS,
JUMEpU3allMl U TpUMEpHU3aluM, OKUCIEHHsS. KHUCIOTHbIE CBONCTBAa aJKMHOB, MMEIOIIUX KOHIIEBYIO
TPOWHYIO CBs3b. KadecTBEHHbIE pEaKIMM Ha TPOHHYIO CBs3b. CrnocoObl NOJYy4eHHMs] U HPUMEHEHHE
QJIKHOB.

ApomaTtudeckue yriaeBojopoiabl (apeHsl). ['omosormueckuit psig apeHoB, obmas (opmyna,
HOMEHKJIATYpa H HW30MepHus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBl OeH30Ia.
du3nyecKkue CBOWCTBA apeHOB. XMMHUYECKUE CBOMCTBA OE€H30J1a U €r0 FOMOJIOTOB: PEaKLUU 3aMELEHHs B
OCH30JIBHOM KOJIBIIE W YIJIEBOJOPOJHOM paJHKale, Peakluu NPUCOCIUHEHUS, OKHCICHHE TOMOJIOTOB
Ooenzona. [IpencraBieHue 00 OPHCHTHPYIOIMIEM JACHCTBHHM 3aMECTUTENICH B OCH30JBHOM KOJBIC HA
IpUMepe aJKUIBHBIX PaJUKaOB, KAPOOKCUIBHOM, TMAPOKCUIBHOW, aMUHO- W HHUTPOTPYIIIBI, aTOMOB
rajioreHoB. OcoOOEHHOCTH XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctuposa. CrocoOsl nosrydeHus
Y IPUMEHEHUE apOMaTHUECKUX YIIIEBOJAOPOJIOB.

[Ipupoansiii ra3. [lonyrHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxkaenue. KameHHbIH yroip u
MPOJIYKThl ero mnepepadoTku. CrocoObl nepepaboTKH He(PTU: NEeperoHka, KPeKUHT (TepMUYECKUM,
KaTaJuTHueckuit), pudopmunr, nuponus. Ilpoayktel mnepepaboTku HePTH, HX MNPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B OBITY.

I'enernyeckas cBs3b MEXKIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TajoreHIPOU3BOIHBIX YIIIEBOJIOPOI0B. Peakium 3amenienus rajoreHa Ha
TUAPOKCOTPYNIY, HHUTPOTPYIIY, LUAHOTPYyHmy, amMuHorpynmy. JlelicTBMe Ha TajJoTreHNpPOU3BOJHBIE
BOJTHOTO M CIIUPTOBOIO pacTBopa miénoud. B3aumoseiicTBie AUranoreHaJkaHoB ¢ MarHUEM M IIMHKOM.
[ToHsiTHE O METAIOOPraHUYECKUX COeTUHEHMX. VIcroib30BaHKe rajoreHIpoOu3BOIHBIX YIJIEBOIOPOI0OB
B OBITY, TEXHUKE U MIPU CHHTE3€ OPraHNYeCKHUX BEIIECTB.

DKCIIepUMEHTAIbHBIE METOJbl M3YyYEHHUs BELIECTB M HMX IPEBpallCHHI: H3ydeHHe (PU3UUECKHX
CBOJCTB yIJIEBOJOPOIOB (PACTBOPHUMOCTD), KAYECTBEHHBIX PEAKIIMI YrIIeBOJOPOIOB Pa3IMUHbIX KJIacCOB
(obecuBeunBaHue OpOMHON WJIM WOJHOW BOJIBI, pPAcTBOpa IEpMaHraHaTa Kajus, B3aUMOJCHCTBHUE
aleTUiIeHa ¢ aMMHMAYHBIM PacTBOpPOM OKcujaa cepedpa(l)), kauecTBeHHOE OOHapyKeHHE yriepoja Hu
BOJIOPOJIa B OPraHMYECKHUX BELIECTBAX, MOJIyY€HUE ATHIIEHA U W3YYEHHE €ro CBOWCTB, 03HAKOMIICHHUE C
koutekuusiMu «Hedtb» 1 «Yromb», ¢ oOpa3namu IjacTMacc, KaydyKoB M PE3UHBI, MOJEIMPOBAaHUE
MOJIEKYJ YTJI€BOJAOPOIOB U TaJIOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUsl.

[IpenenbHble opHOaTOMHBIE cnupThl. CTpoeHHe MoJieKyll (Ha HpUMepe METaHoJa U 3TaHOJa).
I'omonoruueckui psig, obmas Qopmyna, U30Mepusi, HOMEHKJIaTypa W kiaccudukauus. Pusnyeckue
CBOMCTBa MpeAENbHBIX OJHOATOMHBIX CHHUPTOB. BoIOpoaHBIE CBSI3U MEXAYy MOJIEKyJaMU CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKIUH 3aMElIeHUs, JACTUApaTallii, OKHUCJICHMS, B3aMMOJCIHCTBHE C
OpraHMYeCKMMU M HEOPraHMYeCKUMHU KucioTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI.
JlelicTBue 3TaHONAa M MeETaHOJa Ha oOpraHu3M denoBeka. CrnocoObl MOJIyuyeHHs U TNpPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

ITpocTsie 3¢pupbl, HOMEeHKIaTypa 1 u3omepus. OcoOeHHOCTH PU3NYECKUX U XMMUYECKUX CBONCTB.

MHOroaToMHble COUPTBHl — 3TUJICHITIMKONIb U TiMLEpUH. DU3MUYECKHEe M XUMHUYECKHE CBOWCTBA:
peaKknmy 3aMelleHus], B3aUMOIeHCTBHE C OPraHMYECKMMU U HEOPraHWYECKUMHU KUCIIOTaMU, KaueCTBEHHas
peakuyMs Ha MHOroaToMHble crnupThl. [IpenctaBieHue O MeXaHHM3ME peakUuid HYKIeo(UIbHOTO
3amerieHus. JlelictBue Ha opraHusM denoBeka. CrocoObl MOJy4eHUs M MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

@enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHUE THUIPOKCOTPYNIBI M OEH30JBHOTO sIpa.
dusnueckue cBoicTBa penosna. OCOOEHHOCTH XUMUUECKUX CBOMCTB (eHosa. KauecTBEHHBIE peakMK Ha
¢enon. Tokcuunocts ¢enona. CriocoObl mosyyeHust U npumenenue ¢enomna. denonpopmanpaeruiHas
cMoJIa.



KapOoHHIbHBIE COCIMHEHUS — QIBJCTUABl U KETOHBL. DJIEKTPOHHOE CTPOCHUE KapOOHUIBHOM
rpynnsl. ['oMonoruueckue psaasl albIeTua0B U KETOHOB, oOmmIas GopMysna, u3oMepus U HOMEHKJIATypa.
@u3nYeCKUe CBOMCTBA AIBACTUAOB U KETOHOB. XMMUYECKUE CBOMCTBA aJbJErUI0B U KETOHOB: PEAKLUU
npucoequHenus. OKUcIeHue aabAeru0B, KAUECTBEHHbIE PeaKLUU Ha ajibAeruabl. CocoObl MOIy4YeHUs U
IIPUMEHEHHE AJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE TIpeAETbHBIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOEHUS MOJIEKYI KapOOHOBBIX
KHUCIO0T. M3oMepus U HOMeHKIIaTypa. PU3NYECKUE CBOMCTBA OJHOOCHOBHBIX IpPENEIbHBIX KapOOHOBBIX
KACIOT. BomoponaHbie CBSI3M MEXIYy MOJEKYIaMH KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA:
KHUCJIOTHbIE CBOWMCTBA, peaklus 3TepUUKALUU, PEAKUMM C YYaCTHEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOWCTB MypaBbUHOW KUCIOTHI. [IoOHSITHE O TPOM3BOIHBIX KAPOOHOBBIX KUCIOT — CIIOKHBIX
adupax. MHOrooOpasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEIMPEIEIbHBIX U apOMATUYECKUX
KapOOHOBBIX KHUCIJIOT, TUKapOOHOBBIX KHMCIOT, THIPOKCUKapOOHOBBIX KUCIOT. IIpencraBurenu BhICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBasl, MaJbMUTUHOBAs, OJEUHOBAs, JIUHONEBAs, JUHONEHOBAs KUCIOTHI.
CriocoObl nostyueHus: ¥ NpUMeHeHne KapOOHOBBIX KUCIIOT.

Cnoxuele »¢upbl. ['omosornyeckuii psa, obmas ¢opmyna, H30MepHss M HOMEHKIATYpa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: THAPOJIN3 B KUCION 1 MIEJTOYHOU Cpeie.

Kupsl. Ctpoenue, pu3nyecKue U XUMUYECKHE CBOIMCTBA KHUPOB: TUAPOJIN3 B KUCION U IIETOYHOM
cpene. OcoOEHHOCTH CBOMCTB KHPOB, COJIEPKAIIMX OCTATKH HEMPEENIbHBIX KUPHBIX KUCIOT. JKHUpHl B
MIpHUPOJIE.

MBpBLT4 KaK COJI BBICHIMX KApOOHOBBIX KHUCIIOT, UX MOTOIIEE JICHCTBHE.

OObmas xapakTepucTuka yrieBoJoB. Kimaccudukanus yrieBogoB (MOHO-, U- U TOJIHMCAXapHUbl).
MoHnocaxapuapl: IJI0K03a, (PpyKTO3a, rajakro3a, pubo3a, ne3okcuprbo3a. Pusznyeckue CBONCTBA U
HaxoxaeHue B npupojie. PorocunTe3. XUMHUECKHE CBOICTBA IIIOKO3bI: PEAKIIUHU C yHACTHEM CIUPTOBBIX
U aJlbJIETUTHON TPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE Opokenue. [IpumeHeHme rioko3sl, e€ 3Ha4eHHe B
KU3HENEATeNIbHOCTH opranuimMa. J/lucaxapusl: caxaposa, MajbTo3a U JIakTo3a. BoccranaBimBatomue u
HEBOCCTaHABIIMBAIOIIKE Aucaxapuabl. [ 'uaponus aqucaxapunoB. HaxoxaeHue B MpUpoAe U MPUMEHEHHE.
[Tonucaxapuapl: Kpaxmaj, TJIMKOTEH M Lesutoino3a. CTpoeHne MakpoMOJIEKya Kpaxmaia, IIMKOTeHa U
1esTo036l. GU3nyecKkue CBONCTBA Kpaxmala U 1eJUTI0NI03bl. XMMUYECKHE CBOMCTBA KpaxMala: TUAPOIIU3,
KaueCTBEHHAasl peakius ¢ MOJOM. XHUMHYECKHUE CBOMCTBA LEJUIIOJIO3bI: THAPOJIN3, MOJydeHHe 3(pupoB
1estoso3el. [ToHsTre 006 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METO/Ibl U3YYEHUSI BEIIECTB U UX MPEBpAIllEHUI: paCTBOPUMOCTD Pa3IMUHbIX
CIHUPTOB B BOJI€, B3aHMOJICIICTBUE 3TaHOJIa C HAaTPUEM, OKHCIEHHUE J3TUJIOBOTO CIUPTA B ajbJAETH] Ha
packai€HHOW MEJHON MPOBOJIOKE, OKUCICHHE HTUIIOBOTO CIUPTA JUXPOMATOM Kaliusi (BO3MOKHO
WCIIOJIb30BAHME BHIEOMATEPUANIOB), KAuECTBEHHBbIC pEAKUUU HA albJeruipl (C THUIPOKCUIOM
muammuncepeopa(l) u  rugpokcumom  wmemu(ll)), peakums rimnepuna ¢ rugpokcuaom  meau(ll),
XMMHYECKHE CBOMCTBA PaCTBOPA YKCYCHOM KUCIOTHI, B3AUMOJCHCTBHE PACTBOPA TIFOKO3bI C THIPOKCUIIOM
meau(ll), B3aumoneiicTBue Kpaxmana ¢ HOJ0M, PelIeHHe IKCIEPUMEHTAIbHBIX 331a4 110 TeMaM «CIupThl
u (enousl», «KapooHoBbie KUCIOTHI. CI0KHBIE YPUPHI.

A3oTcoaep:Kamye OpraHnyecKkue CoeIMHeHNusl.

AMUHBI — OpraHMYecKue Npou3BOAHbIE ammuaka. Kmaccudukanus amMuHOB: anudatudeckue H
apoMaTH4ecKue; IepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTpoeHre MoJieKyl, obmias ¢dopMyna, H3oMepus,
HOMEHKJIAaTypa ¥ (U3NYECKHE CBOWMCTBA. XUMHUYECKOE CBOWCTBA anM(PaTUUYECKUX aMUHOB: OCHOBHBIC
CBOWCTBA, AQJIKWJIMPOBAHHUE, B3aMMOJCICTBHE NEPBUYHBIX AMUHOB C a30TUCTOM KucioTo. Comm
AIKUIIAMMOHHUSL.

AHUIUH — NpeACTaBUTENb AaMUHOB apoMaTH4eckoro psaa. Ctpoenue aHwinHa. B3aumHoe BiausiHue
TPYIIl aTOMOB B MoOJeKyae aHwinHa. OcoOEHHOCTH XMMHYECKHX CBOWCTB aHWIMHA. KauecTBeHHBIE
peakiuu Ha aHWIKMH. CrOCOOBI MOJTy4eHUs U IPUMEHEeHHe anudaTinieckux aMruHoB. [lonydenne anunuHa
U3 HUTPOOEH301a.



Amunoxucnotsl. Homenknatypa u uzomepus. OTaenbHbIe PEACTABUTENN 0i-aMUHOKHUCIIOT: TJIMLIKH,
anaHuH. OU3MYECKUe CBOIMCTBA aMUHOKHCIOT. XMMHYECKUE CBOMCTBA aMMHOKHCIOT Kak aM(OTepHBIX
OpPraHUYeCcKUX COSAMHEHUH, peaKIys OJIMKOHAeHCauu, 00pa3oBaHue MENTHIHON cBs3H. bronorniyeckoe
3HaueHUE aMUHOKHUCIOT. CHHTE3 U THPOIN3 MENTUIOB.

benku kak mpupoanble mnosiuMmepsl. llepBuuHas, BTOpUYHAs W TPETHUYHAs CTPYKTypa OEJIKOB.
XUMUYECKUE CBOWCTBA OEJIKOB: TMIPOJIN3, ACHATypalusl, KaUECTBEHHbIE PEAaKLIUK Ha OEJIKU.

DKcIepuMEHTaTbHBIE METO bl U3YUCHUS BEIIECTB U X MPEBPALICHUN: paCTBOPEHUE OCIIKOB B BOJIE,
JeHaTypanus OCJIKOB IPH HArPEBaHWUH, IBETHBIC PEAKIIMH Ha OCJIKU, pEIIeHUE SKCIIEPUMEHTAIBHBIX 33144
0 TeMaM «A3OTCOJEp)KAlIUEe OpraHuveckue coeauHeHus» u «Pacno3HaBaHue OpraHu4ecKUX
COCIMHEHUI».

Brbicokomosieky IsipHbIe COeIUHEHM.

OcHOBHBIE IOHATHS XUMHUH BEICOKOMOJIEKYIISIPHBIX COETUHEHUI: MOHOMED, MOJIUMEp, CTPYKTYPHOE
3B€HO, CTENEHb MOJIMMEPHU3alUuu, CpenHsAs MoJieKyinspHas wmacca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3alisl U MOJIUKOH IEHCAIHS.

[TonumepHsle Marepuanbl. Ilmactmaccesl  (MOJNMATHIIEH, MOJIMIPOINUIICH, MOIMBUHWIXIOPHL,
MOJINCTUPOJ, MOJMMETHUIMETAKpUIAT, TOJUKapOOHAThl, MOJMATWICHTEepeTanaT). YTWiIH3auus u
nepepaboTKa IIacTuka.

DnactoMepsl: HaTypajbHBIA KaydyK, CHHTETUYECKHE Kaydyku (OyTaJMEeHOBBIN, XJIOPOMPEHOBBIMH,
M30IPEHOBBIN) U CHIIMKOHBI. Pe3nna.

Bonokna: HaTypanbHbIE (XJIOMOK, IIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KApOH | JIaBCaH).

[Tonumepsl crnenuanbHOrO Ha3HaueHUs (Te(dIOH, KeBiap, AJIEKTPONPOBOJSAILINE MOJUMEDPHI,
OropazyiaraeMble TIOJTUMEPHI).

DKclepuMEeHTAIbHBIE METOAbI U3YUEHUS BEIIECTB U UX MPEBpaIlleHnii: 03HAKOMJIEHHE C 00pa3liaMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB, PEIICHHE IKCIIEPUMEHTAIbHBIX 3ajau 10
teMe «Pacro3HaBaHue miacTMace U BOJOKOHY.

Pacuérhpie 3amaun.

Haxoxpaenue MonekynspHOil (OpMyNbl OpPraHMYECKOr0 COEAMHEHHS 110 MAacCOBBIM J0JSM
AJIEMEHTOB, BXOJISIIHUX B €0 COCTaB, HAXOXKJICHUE MOJIEKYISPHOU GOPMYIIBI OPraHUYECKOTO COEAUHEHUS
1o Macce (00bEMY) TPOTYKTOB CrOpaHus, IO KOJMYECTBY BEIIECTBA (Macce, 00bEMY) TPOIYKTOB PEaKIIUU
W/WIM UCXOJIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (DOPMYJIbl OPraHUYEeCKOro BEUIECTBA HA OCHOBE
€ro XMMHUYECKUX CBOMCTB WU CIIOCOOOB MOJIYUYEHHUsI, OIPECIIEHUE JI0JIU BbIXOAA MPOIYKTa PEAKIHUH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanusi MeXNpeAMETHBIX CBs3€M MpH H3Y4eHUH opraHuyeckoil xumuu B 10 Kiacce
OCYILIECTBIISICTCSl Yepe3 HCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TMOHITHA, TaK U TMOHSATHH,
MPUHATHIX B OTACTBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbBIE TOHATHUS: SIBIICHUE, HAYYHBIN (DAKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CHHTE3, KIaccuuKalus, HabaroieHue, H3MEpEeHne, SKCIIEPUMEHT, MO/JIeb, MOIETTMPOBAHUE.

®usnka: Marepus, aTroM, JJIEKTPOH, NPOTOH, HEHUTPOH, MOJEKYJa, SHEPreTU4YECKH YpOBEHb,
BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHUE BEeLIeCTBa, (U3NUECKUE BEIIMYMHBI, €AUHULBI U3MEPEHHUS,
CKOPOCTB, JHEPIrHUs, Macca.

buonorus: kierka, oOpraHuM3M, OJKOCHCTeMa, Ouocdepa, MeTabOIM3M, HACIEACTBEHHOCTb,
aBTOTpPOGHBIA U TeTepoTpO(HBIA TUN MUTaHUS, Opo’keHue, (POTOCUHTE3, JbIXaHUE, ONKH, YIrIIEBOIbI,
KHUPBI, HYKJIENHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadusi: mosie3Hple UCKOMAEMbl€, TOTIIIUBO.

TexHosorus: NHIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO IIMTAHMS, MOIOUIME CPEACTBA,
MaTepHaIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX ep. XUMUYECKui 31eMeHT. M3otonbl. CTpoeHHe 3EeKTPOHHBIX 0007104YeK
aTOMOB, KBAaHTOBBIC YHCJIa. DHEPTeTUUCCKUE YPOBHU H TIOypOBHU. ATOMHBIE opOuTanmu. Knaccudukarus
XUMUYECKHUX 3JIEMEHTOB (S-, p-, d-, f-ajemenTsl). PacnipenencHue 3JIeKTPOHOB MO0 aTOMHBIM OPOHMTAIISIM.
DONeKTpOHHBbIE KOH(MUTYpallMd aTOMOB 3JIEMEHTOB IE€PBOTO—4ETBEPTOrO IEPUOJOB B OCHOBHOM U
BO30Y)KIEHHOM COCTOSIHUH, SJICKTPOHHBIC KOH(UTYPALIUH HOHOB. DJIEKTPOOTPUIIATEIIBHOCTD.

Ilepnoanueckuit 3akoH u Ilepuommueckas cucrema xumudeckux vemeHToB [[.M. Menneneena.
CBsi3b NEPUOJIMYECKOTO 3aKOHA U lleproaudyeckod CUCTEMBl XMMUYECKUX DJIEMEHTOB C COBPEMEHHOM
TEOpHUEH CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUUYECKUX DJIEMEHTOB U 00pa3yeMbIX
MU MPOCTBHIX U CJIOXHBIX BEIIECTB MO IPyNIaM U MepuojaM. 3HaueHue nepuoanyeckoro 3axona [I.U.
Menneneesa.

Xumuyeckas CBsi3b. BUIbl XUMUYECKOW CBSA3U: KOBAJICHTHASA, MOHHAS, METaJUIMYeCKas. MeXaHU3Mbl
00pa3oBaHUsl KOBAJIEHTHOW CBA3M: OOMEHHBI M JOHOPHO-aKUENTOPHBIM. DHEprus M JUIMHA CBS3H.
[TonsspHOCTB, HANIPABJIEHHOCTH M HACBIIIAEMOCTh KOBaJIEHTHOM CBs3U. KpaTHbie cBsizu. BonopoaHas cBsi3b.
MexMoNeKyJIsipHbIe B3aUMOIEHCTBUS.

BaneHTHOCTh M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b 3JEKTPOHHOW CTPYKTYPBI MOJIEKYI C UX
TEOMETPUUECKUM CTpOSHHEM (Ha TPUMEPE COEAMHEHHI JIEMEHTOB BTOPOTO TIEPHUOIA).

[IpencraBnenue 0 KOMIUIEKCHBIX ~ COEIMHEHUSX. Cocran KOMIUJIEKCHOTO HOHA:
KOMIUIEKCOO0pa30oBaTeb, JUTaH/Ibl. 3HAYCHNE KOMIUIEKCHBIX coequHeHni. [IoHsITHE 0 KOOpAMHAITMOHHOK
XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOEHHs. THUIBI KPUCTALIMYECKUX PEHIETOK
(CTpYKTYp) U CBOMCTBA BEIIECCTB.

[lonatne o pgucnepcHblx cucremax. VcruHHble pacTBOphl. llpencraBieHne O KOJUIOMIHBIX
pactBopax. CrocoObl BbIpaK€HUSI KOHIICHTpPAIMM PacTBOPOB: MaccoBasl JOJisl BEIIECTBa B PacTBOpE,
MOJSIpHas ~ KOHIEHTpauus. HacbelnieHHble W HEHACBIIEHHBIE  PACTBOPBL,  PaCTBOPHUMOCTb.
Kpucrannoruaparsr.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelIecTB. TpUBHAIbHBIE HA3BAHUS OTICIIbHBIX
MIPEACTABUTENECH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XdMHUECKMX peakiuii B HEOPraHMYECKOM M OPraHMYeCKOM XUMHUH. 3aKOH
COXpaHEHUsI MAcChl BEIIECTB; 3aKOH COXPAHEHMs U IPEBPAIICHUS SHEPTHU NPU XUMUUYECKUX PEaKLHSX.
TennoBsie 3¢ dexThl XuMUYeCKUX peakiuii. TepMoxuMuueckue ypaBHEHUSI.

CKOpoCTh XMMHUYECKON peakuuu, €€ 3aBUCUMOCTh OT pPa3NIU4YHBIX (PakTopoB. ['OoMOTeHHBIE U
reTeporeHHble peakiuu. Katanus u karanus3aTopsl.

O6patumble U HeoOpaTHMble peaknuu. XHUMHUYeckoe paBHoBecue. KoHCTaHTa XUMHUYECKOTrO
paBHOBecHs. PAKTOPBI, BIUAIOLIME HA MOJIOKEHUE XUMUYECKOTO PAaBHOBECUS: TEMIIEPATYPA, AABICHUE U
KOHLEHTPALIMU BELIECTB, y4acTBYIOMIUX B peakuuu. [Ipunuun Jle [larense.

DnexTponuTHueckas aucconuainus. CuibHble W cladble 3MeKTpoauThl. CTemneHb AUCCOIUAIIH.
Cpena BOJIHBIX pacTBOPOB: KUCIOTHAS, HENTpasbHas, menodHas. Bomgopoansrit nokazarens (PH) pactBopa.
I'unponus coneit. Peakium nonHOro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuud.  CreneHb  okucieHus.  OKUCIHTENb U
BOCCTaHOBUTEND. [Ipoliecchl OKMCIeHUs: 1 BOCCTaHOBJICHUS. BakHeillline OKUCIUTEIN U BOCCTAHOBUTEH.
MeTo1 3eKTpOHHOTO OanaHca. DIEeKTPOIN3 PACTBOPOB U PACIIIIABOB BEIIECTB.

DKCneprUMEHTAIbHbIE METOJbl M3YyYEHUs BEUIECTB M UX MPEBpAllCHUIl: pa3lioKeHHe MepoKcuaa
BOJIOPOJIa B NPUCYTCTBUU KaTajau3aTropa, MOJEIM KPUCTAUIMYECKUX DPEMIETOK, MPOBEACHUE pEaKUUU
MOHHOTO OOMEHa, OMpEeNeNIeHHe Cpelbl PAcTBOPOB C TOMOINBID WHAMKATOPOB, W3YYEHHE BIUSHUS
pa3nuYHbIX (JAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U TOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.



Heoprannyeckasi xumusi.

[Tonoxxenne HemerawioB B [lepuoaudeckoil cucreMe XxuMudeckux 3eMeHToB JI.M. Menneneesa u
0COOEHHOCTH CTpOCHHUS WX aToMOB. Du3nyeckre CBONCTBA HEMETAIOB. AJUIOTPONHUS HEMETAJUIOB (Ha
puMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bonopoxn. Ilomydyenue, ¢usndyeckue W XUMHYECKHE CBOWCTBA: pPEAKUUU C MeETaulaMH |
HEMETaJIaMH, BOCCTAHOBUTEIbHbIE CBOUCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

I"anorensl. HaxoxxeHue B mpupoje, cnocoObl momydeHus, GU3nIeckue 1 XUMHUIECKUE CBOWCTBA.
lanmorenoBotopoabl. BaxkHeWme KHUCIOPOICONepKaIIie COSAMHCHHS rajoreHoB. JlabopartopHeie wu
MIPOMBIIIJICHHBIE CIIOCOOBI MOJIyYeHHS TaJIOTeHOB. [I[pUMeHeHne raloreHOB U X COSIMHEHHIA.

Kucnopon, o30H. JJabopaTtopHbie ¥ IPOMBIIUIEHHBIE CIIOCOOBI IOTy4eHUs Kuciopoaa. duznyeckue
Y XUMUYECKHE CBOMCTBA U IPUMEHEHHUE KHCIOPoa U 030Ha. OKCUIBI H IEPOKCUIBI.

Cepa. HaxoxneHue B mpupojie, CHOCOOBI TOJNydeHHs, (PU3NUECKHe U XMMHYECKHE CBOWCTBA.
Ceposogopona, cynbbuasl. Oxcup cepsi(1V), okcua cepsi(VI1). CepHucTas u cepHasi KUCIOTH U UX COJIH.
OcoOeHHOCTH CBOMCTB cepHON KUCIOTHI. [IpumMeHeHne cepbl U €€ coeTMHEHUH.

A3zoTr. Haxoxaenue B mpupoje, CHOcoObl IMOJIydeHUs, (U3NYECKHEe U XUMHUYECKHE CBOIICTBa.
Ammuak, HUTpUAbL. OKcuabl a3oTa. A30TUCTast U a30THAs KUCIOTHI U UX coJid. OcoOEHHOCTH CBOMCTB
a30THOM KHUCHOTHL. [IpMeHeHne a30Ta U ero coequHeHU. A30THbIE yI00OpeHHUS.

®docdop. Haxoxnenne B mpupoje, crocoObl MOMydeHUs, PU3NIECKHe W XUMHUYECKHE CBOMCTBA.
®dochuast u pochun. Oxcuasr hocdopa, dochopuas kucnora u e€ comm. [Ipumenenne ochopa u ero
coenuHeHul. @ocpopHbie yIoOpeHus.

VYraepona, HaxokIeHHE B Tpupojae. AJUIOTporHbIe Moaudukanui. Puzndeckne W XUMHUYECKUE
CBOWCTBa TPOCTHIX BEIIECTB, 00Opa3zoBaHHBIX yriepogoM. Oxcup yriepoxa(ll), oxcun yraepoma(lV),
yrojbHas KUcioTa u e€ coiiu. AKTUBUPOBAHHBIN yroib, aacopOuus. Oymnepensl, rpadeH, yriiepoaHble
HaHOTPYOKU. [IprMeHeHne MpoCThIX BEIIeCTB, 00Pa30BaHHBIX YIJIEPOIOM, U €0 COESIUHEHUN.

Kpemuwnii. Haxoxxnenue B mpupoje, crocoObl MmoydeHus, (pu3ndeckue U XUMMUYECKUE CBOMCTBA.
Oxkcun kpemuus(1V), kpeMHUEBasE KUCIOTa, CHIIMKATHL. [[puMeHeHne KpeMHHUs 1 ero coenHeHnil. CTeKIio,
€ro MoJy4eHHe, BUJIbI CTEKJIA.

[Tonoxenne wmetamioB B llepuomnyeckoil cuctemMe XUMHYECKUX 31eMEHTOB. OcoOeHHOCTH
CTpPOEHHUSI DJEKTPOHHBIX 000J04YeK aroMoB MeTaiioB. OOmue ¢uznyeckue CBONCTBA METaJUIOB.
[Ipumenenue MeTaioB B ObITY U TexHHKE. CIIaBbl METAILJIOB.

DNEeKTPOXUMHUYECKUNA Pl HampsbkeHud MertamwioB. OOmue crnocoObl MOMYYEHUsS METalIOB:
TUIPOMETAJUTYpPIHsl, MUPOMETAILTYpPrus, sneKkTpomeratyprus. [lonstue o koppo3uu MetaioB. CriocoOsl
3alUTHI OT KOPPO3UH.

O6mas xapakrepuctuka MetawioB |A-rpynnel [lepuoanueckoit CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.
Hatpuii u kanuii: nonydenue, Gpu3nyecKkue 1 XUMUUECKHUE CBONCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX
COEIMHEHU.

O6mas xapakrepuctuka MmetaimioB || A-rpynmsl [leproandyeckoit CUCTEMbI XUMUYECKUX JIEMEHTOB.
Marnuii ¥ Kanpluii: noaydenue, Gu3nueckue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE IIPOCTHIX BEILIECTB U
ux coequHeHui. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHs.

AJntoMuHU: noyyeHue, Gpu3ndeckue 1 XuMUUECKUe CBOMCTBA, IPUMEHEHHE MPOCTOTO BEIIECTBA U
€ro coeAuHeHHH. AMQOTEpHbIE CBOMCTBa OKCHJIAa M THAPOKCUAA ATIOMHHHUSA, THIPOKCOKOMIUIEKCHI
ATFOMUHHUSL.

OOmiast xapakrepucTUka MeTauioB nobouHslx noarpynn (b-rpynm) Ilepuoanueckoit cucteMsl
XUMHYECKUX DJIEMEHTOB.

dusnyeckne 1 XUMHYECKUE CBOWCTBA XpoMa U ero coenuHenuit. Oxcupl u ruapokcuast xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarel u auUXpoMaTrhl, UX OKHCIUTENIbHbIE cBOHcCTBa. llomydyeHue u
pUMEHEHHE XpoMa.



@uU3NYECKUE M XUMHUYECKUE CBOMCTBA MapraHua M €ro COCAWHEHUH. BaxkHeulune coenuHEHUs
mapranua(ll), mapranna(lV), mapranna(VI) u mapranua(VIl). [lepmanranar kanusi, €ro OKUCITUTEIbHBIC
CBOICTBA.

dusnueckue U XMMHYECKHE CBOMCTBA *keje3a U ero coequHeHui. OKCUIbI, THUIPOKCUIBI U COJIH
wene3a(ll) u xeneza(lll). [lomyuenne u npuMeHeHue xKeje3a U ero CIJIaBoB.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA MEIU U €€ coenHeHul. [loiryueHne u npuMeHeHne Meau U e
COEIMHEHU.

[{uuk: momydeHue, (U3NYECKUE W XHUMHYECKHE CBOMCTBA. AMGDOTEpHBIC CBOMCTBA OKCHIA H
TUAPOKCH/IA IIMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [[puMeHeHne IMHKA U €r0 COSAMHEHUM.

DKCHEepUMEHTAIBHBIE METOJbl H3YYCHHS BEIICCTB M HMX NPEBPAICHHUA: H3ydyeHuEe oOpasiioB
HEMETAJIJIOB, TOpeHue cepbl, hocdopa, kene3a, Marausl B KHCIOPOJIe, U3ydeHHEe KOJUTeKINH «MeTallisl 1
CIUTaBbI», B3aWMOJICHCTBHE IIEJIOYHBIX M IIETOYHO3EMENIbHBIX METaUIOB C BOJOH (BO3MOXKHO
WCIIOJIb30BAHNUE BUCOMATEPUAIIOB), B3aMMOJICHCTBUE IIMHKA U JKeJie3a C PACTBOPAMHU KUCIIOT U IIEJOUeH,
KaueCTBCHHBIE PEAKIUM Ha HEOPraHWYECKWE AaHWOHBI, KAaTHOH BOJIOPOJA W KATHOHBI METAJIOB,
B3aMMOJICMICTBHE TUAPOKCUJIOB AJTIOMHHUA W I[IMHKA C PacTBOpaMU KHCIOT M IIEJIOYEH, peleHue
SKCIEPUMEHTAJIbHBIX 3a/a4 1o TeMaMm «lanorens», «Cepa U e€ coeluHeHUs», «A30T U dochop U ux
COCTMHECHUSY, «MeTaTbl TJIaBHBIX MOATPYyNIy, « MeTamtbl TOOOYHBIX TOATPYIIID.

XUMHSA U )KU3Hb.

Pons xumMum B obecrieueHnN yCTOWYMBOTO Pa3BUTHS desoBeuecTBa. [[OHITHE 0 HAYIHBIX METOIax
TO3HAHKUS M METOJIOJIOTUM HAyYHOTO HccieAoBaHus. HaydHble MPUHIMIBI OpPraHU3aIlMid XUMHYECKOTO
MPOM3BOICTBA. [IpOMBITIIIEHHBIE CTTOCOOBI MOTYyYEHUS BaKHEHUIITUX BEIIECTB (Ha MPUMEPE MPOU3BOICTBA
aMMHMaKa, CEpHOW KHUCIOTHI, MeTaHOJa). [IpoMbIIeHHBIE CIOCOOBI TIOJNYUYEeHUS METAUIOB U CILJIaBOB.
XUMHUYECKOe 3arpsi3HEHHE OKpYXKarolled cpenpl W ero mocieactBus. Ponb xumuu B oOecrieueHuun
SHEpPreTHYecKoi Oe30MacHOCTH.

XuMHMS U 310pOBbE YesoBeka. JIekapcTBeHHble cpencTBa. [IpaBuna nenoap30BaHMs IEKAPCTBEHHBIX
npenaparoB. Pojgp XuMum B pa3BUTHH MEIULIVHBI.

XUMUS MAIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe J0OaBKU. Poib xuMun B o0ecrieueHnu MUIIeBoi
0€301acHOCTH.

Kocmernueckne u mnapdromepubie cpencrBa. beitoBas xumus. IlpaBuna 6e3omacHoro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENILCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Oprannyeckue 1 MUHEpalbHbIE YA0OpeHUs.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepUalibl, KPACKH, CTEKIO, Kepamuka. Marepuanbl Ui
anekTpoHuKu. HaHoTexHonorum.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YUaCTBYIOUINX B PEaKIIMU BEIIECTB, MAacChl (00bEMa, KOJIMYECTBA BEILIECTBA) TPOTYKTOB
peaxiuu, eciii OJHO M3 BEIIECTB MMEET MpHMecH, Macchl (00bEMa, KOTUYECTBA BELIECTBA) MPOIYKTa
peaKuru, €CIIM OJJHO U3 BEIIECTB JaHO B BUJIE pacTBOPA C ONPEAEIEHHON MAaCCOBOM J10J1€M PACTBOPEHHOIO
BEILIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAllMK BEIIECTBA B PACTBOPE, JIOJIM BbIXOJA MPOJyKTa
peaKurU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3anust MeXnpeaMETHBIX CBS3€H Mpu U3ydyeHuu oO0IIei u Heopranuueckoil xumuu B 11 kmacce
OCYILIECTBIISIETCSl Yepe3 HCIOJB30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHIA, TaK W TMOHATHH,
MPUHATHIX B OTAEJIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11e ecTeCTBEHHO-HAYYHbBIC OHSATHUS: SIBIICHUE, HAYIHBIN (PaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIIH3,
CUHTE3, Kiaccudukamnus, TMEepPUOJUYHOCTh, HAOMIOJEHUE, M3MEpPeHHe, OKCIEPUMEHT, MO/IElb,
MO/JIETUPOBAHHUE.



®usnka: mMarepusi, MUKpOMHUDP, MaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH, W30TOIBI,
Paavo0aKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, UJCATBHBIN a3, GU3NUYECKUE BEIIMYUHBI, €INHUIIBI U3MEPEHHS, CKOPOCTh, SHEPIHs, Macca.

Bbuosorus: xierka, opranusM, sKocuctema, ouocdepa, MeTabOIN3M, MAKpO- U MHUKPOIJIEMEHTHI,
OC€JKH, JKUPBI, YTICBOIbl, HYKICHHOBBIE KUCIOTHI, ()ePMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPrUU B IKOCUCTEMAX.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus:: XUMHYECKass IPOMBIIIJIEHHOCTb, METAJUIypIrHsi, CTPOUTENbHbIE MaTepHalbl,
CEJIbCKOXO35CTBEHHOE IIPOU3BO/ICTBO, IUILEBAs MIPOMBIIIJIEHHOCTb, (dapmaneBTHYECKAs
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETMYECKHX IIPENapaToB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepUaJIOB, ANEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.



[TNTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHU A ITPOT'PAMMBI T10 XUMHWUN HA YTJIYBJIEHHOM
YPOBHE CPEJHET'O OBIIEI'O OBPAZOBAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTCcTBUUM C CUCTEMHO-/IEATEILHOCTHBIM TOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOCHHUS TpenMeTa «XUMHUs» Ha YPOBHE CpPEIHEr0 oO0mero oOpa30BaHUS BBIJICICHBI CIEAYIONIUE
COCTABJISIFOIIME: OCO3HAHHE OOYYAIOIIMMUCA POCCHUHUCKONW TPaX]TAHCKON HJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOPa3BHUTHIO, CAMOCTOSITEIILHOCTH M CAMOOTIPEICIICHUIO; HATMYHE MOTHUBALIUU K 00Y4EHHUIO; TOTOBHOCTh
U CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS NMPUHATHIMUA B OOIIECTBE MpaBUJIaMU M HOpPMaMu
MOBEJICHUS, HAJTMYKUE MTPABOCO3HAHUS, IKOJIOTHUECKOU KYJIBTYPhI; CIOCOOHOCTh CTaBUThH LIETU U CTPOUTH
KU3HEHHBIC TJIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPaKAIOT CPOPMUPOBAHHOCTH OIBITA
M03HABAaTEIbHOW M  MPAKTUYECKOW JAEATEIbHOCTH oOOyyaroumxcs B IpOLecce  peanu3aluu
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa «XHUMHs OTpaxarT CHOPMHPOBAHHOCTH OIIBITA
MO3HABAaTEIbHOW M  MPAKTUYECKOW JAEATeIbHOCTH oOOyyaroumxcs B IpOLEecce  peanu3aluu
00pa3zoBaTeIbHON JEATEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00YJAIOITUMHUCS CBOMX KOHCTUTYIIHOHHBIX TIPAB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY H
MIPaBOMOPSIZIKY;

MPEACTABJICHUS O COIMATBHBIX HOPMaX U MPaBUIaX MEXIMIHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACSITEIILHOCTH TIPU CO3JaHUM YICOHBIX MPOEKTOB, PEIICHUHN
y4eOHBIX M MO3HABATEIbHBIX 33124, BHITIOJHEHUN XUMHUYECKUX KCTIEPUMEHTOB;

CIOCOOHOCTH TOHHMMATh W MPUHMMATh MOTHUBBL, HAMEPEHHUS, JIOTUKY M apryMEHThl PYrHX IMpH
aHaJIM3€e pa3JIMYHbIX BUJOB YUeOHO 1eATENbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUYECTBEHHOW XUMUU;

yBa)KEHMsI K Ipolleccy TBOpPUECTBA B 00JAcCTU TEOPUU M MPAKTHUUYECKOTO MPUIIOKEHUS XHUMUH,
OCO3HAHHS TOTrO, YTO JAHHBIE HAyKH €CTh pe3yNbTaT MJIUTENbHbIX HAOMIOACHUN, KPOMOTIMBBIX
JKCIIEPUMEHTAIIbHBIX IOUCKOB, IIOCTOSIHHOTO TPyZAa YYEHBIX U IPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHUBOB B MOJYYEHUHM M IMOCIEIYIOIIEM aHajau3e MHGOpMaluu O
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyallW, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSMH, W MPHUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJICHUE U MIOCTYIKMA CBOMX TOBAPUIIIEH € NO3ULIMI HPABCTBEHHBIX U
MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUI NOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

MMOHUMAaHMS [IEHHOCTE! 3I0pOBOTO U OE30MacHOr0 00pasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofieHns MpaBMil 0€30TMacHOTO OOpaleHusl ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOM >KH3HH, B
TPYIOBOM JEATENBHOCTH;

MOHUMAaHMS [[EHHOCTH TMPaBWUI WHAMBUAYATbHOTO U KOJIJIEKTUBHOTO OE30TAcHOTO IMOBEICHHS B
CUTYALMSIX, YTPOKAIOLIUX 3JOPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUI 1 HEPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTHUKOB,
KypeHHs);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENIbCKON JIEATENHHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOW U APYTUX BUJIAX IEATEIbHOCTH;



YCTaHOBKH Ha aKTHBHOE Y4aCTUE B PELLEHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HalPaBJIEHHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO Ipodeccuid pa3iuyHOTO Poja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHMSI IPEAMETHBIX 3HAHUN IO XUMUH;

YBa)KEHHUS K TPYLY, JIIOAAM TPyJa U pe3ysibTaTaM TPYI0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIBHON TpaeKTOpuu oOpa3oBaHusi, Oymymien
npodeccud M peaNn3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEN 00IIeCTBa;

6) 3x0/10rNUecKoro BOCNMTAHUA:

9KOJIOTMYECKH 11€71€cO00pa3HOro OTHOLIEHUS K IPUPO/Ie KaK HCTOUHUKY CYLIECTBOBAHUS KU3HU Ha
3emire;

MMOHUMaHMs TJI00aIbHOIO XapakTepa JKOJOTMYECKHX MpoOJIeM, BIHSHUS HKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COILIUATILHOM CPEIBI;

OCO3HAHUS HEOOXOJWMOCTH HCHOJIb30BAaHUS JOCTM)KEHMM XUMHUHM [UIsl pEUIeHHs BOIPOCOB
PaIMOHaIBLHOTO MPUPOAOIIOIB30BAHUS;

AKTUBHOTO HENPHUATHS JEHCTBHM, NPUHOCAIIUX BpPEI OKPYKArOUEHd NPUPOAHON Cpele, YMEHHUs
MIPOTrHO3UPOBATh HEONArONPHUATHBIE SKOJIOTMUYECKHE IOCIEACTBUS MPEeANPUHUMAEMbIX JEUCTBUH H
MpeoTBpallaTh UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTMUYECKOTO MBIIIJICHHS, 3KOJOTHYECKON KYIbTYpPhl, ONBITA ACITEIbHOCTH
SKOJIOTMYECKOM  HAINpaBJIEHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABaTEJIbHOM,
KOMMYHHMKATHUBHOM U COI[MAJILHOM MPaKTHKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH UACOTIOTHH
xemohoouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKW U OOILECTBEHHOMN
IIPAKTUKU;

MOHMMAaHUs CHeIM(PUKA XUMUU KaK HAyKd, OCO3HaHUsA €€ posiu B (GOPMUPOBAHUU PALMOHAIBHOTO
Hay4YHOT'O MBIIJIEHNS, CO3JaHUU IIEJIOCTHOTO MPEJICTABICHUS 00 OKpPYXKAlOIleM MHUpPE Kak O €IUHCTBE
IPUPOJBl U YENIOBEKAa, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEM M pelleHHH MpoOiIeM COXpaHEeHHs
IIPUPOJHOTO PABHOBECHUS;

yOexi€HHOCTH B 0COOOH 3HAUYMMOCTM XMMHUHU JUIi COBPEMEHHOW LMBHUIM3AaLMU: B €€
I'YMaHUCTUYECKOH HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3aHUU HOBOW 0a3bl MaTepHalIbHON KYJIbTYpBHI, B
peleHnH II00aJbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, IHEPrEeTUUECKOM,
MUIIEBON M 3KOJOrMYECKOH 0e30MacHOCTH, B Pa3BUTUU MEIUIMHbI, 00ECIIEYEHUHN YCIOBUN YCHEIIHOrO
TpyZa ¥ 3KOJIOIMYECKH KOM(OPTHOM JKU3HU Ka)KJ0T0 4jieHa 00I1ecTBa;

€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH: IOHMMAHHUS CYIIIHOCTH METOJAOB IO3HAHUS, HCIIOJIb3yEMBIX B
€CTECTBEHHbIX HAyKaX, CIOCOOHOCTH MCIIOJIb30BaTh IMOJIydaeMble 3HAHUS s aHaIu3a U OObSICHEHMS
SBJICHUM OKpYXKAIOIEro MUpa M IMPOUCXOJAIIMX B HEM M3MEHEHHH, yMEHMs JenaTb OOOCHOBaHHbIE
3aKJIIOYEHUSI HAa OCHOBE HAy4yHbIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LEJbIO MOJIYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XMUMMUYECKHE 3HAHUS JJIS pelleHus mnpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPEca K MO3HAHUIO, UCCIIEN0BATEIbCKON EATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO U CaMOOOpPa30BaHMIO, K aKTUBHOMY
MOJTy4EHUIO HOBBIX 3HaHU 110 XMMHHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InUYHbIX cepax NpophecCHOHATBLHON eI TeTbHOCTH.



METAINIPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHHUS MPOrPaMMbl 10 XMMHHU Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHUs BKIIOYAOT:

3HaYMMble  JUIS  (OPMUPOBAHHMS  MHUPOBO33PCHHUS  OOYYAMONIUXCSA  MEKIUCUIUIUIMHAPHBIC
(MeXnpeaMeTHbIC) OOIICHAayYHbIC TMOHSATHS, OTPAXKAMOIIUE IEJIOCTHOCTh HAYYHOW KAapPTHHBI MHUpa H
crienu UKy METOJIOB MMO3HAHHMS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHS,
SIBIICHHE, MPOIECC, CHCTEMa, HAy4YHBIH (aKT, MPHUHIKI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
HCCIIeIOBaHUEe, HAOJIOICHUE, H3MEPEHHUE, SKCIICPUMEHT U IPYTHe);

YHHUBEpCaJbHbIe y4eOHbIe JeicTBUs (TIO3HABaTEIbHbIC, KOMMYHHUKATHBHBIC, DErYJIATUBHBIC),
obecnieunBaromue (GopMupoBaHue (GYHKIHOHATBHON TI'PAMOTHOCTH W  COIMAIBHONH KOMIICTCHIHH
oOyJaronuxcs;

CMOCOOHOCTH 00YUAIOIIUXCS HCITOJIb30BaTh OCBOCHHBIE MK AUCITUTUIHHAPHBIC, MUPOBO33PEHUYECKHE
3HaHUS ¥ YHUBEPCAJIbHbBIC YU€OHbIC ICHCTBHS B TO3HABATEILHOM U COI[MAILHON TPAKTHKE.

MeramnpeaMeTHbie  pe3yibTaThl  OTPAXKAOT  OBNIAJCHHE  YHHBEPCATbHBIMH  y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICHCTBHSIMHU.

IMo3HaBaTe/IbHbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSATENIbHO (DOPMYTHPOBATH U aKTyaJTH3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

OTIPENIENATh ICNU JICITEIbHOCTH, 3a7aBas mapaMeTphl U KPUTEPUH UX JIOCTH)KEHHS, COOTHOCHTH
PE3yABTATHI ACITEIBHOCTH C TIOCTABICHHBIMH LEJISIMU;

MCIIOJb30BaTh MPH OCBOCHUW 3HAHWM MPUEMBI JOTMUYECKOTO MBIIIJICHUS: BBIICIATh XapaKTepHbIC
MPU3HAKKM TIOHATHI W yCTAaHABIWBATh MX B3aMMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIONIUE MOHITHS JUIS
O0OBSICHEHUS OTJICITBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATH OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIINN BEIIECTB M XUMUYCCKHX PEaKIIHIA;

YCTaHABIIMBATh MPUYUHHO-CIICACTBCHHBIC CBSI3M MKy U3y9aeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXACHHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, 10 aHAJOTHMH), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHMSI B PACCMaTPHBACMBIX SBJICHHAX, (OPMYJIHPOBATh BBIBOJBI U
3aKJIFOYEHHS,

MPUMEHSTh B MPOIIECCE MO3HAHUS HMCIIOJIb3yeMbIe B XUMUU CHMBOJIMUCCKHE (3HAKOBBIC) MOJICIIH,
PeoOpPa30BbIBATh MOJICIIBHBIC MPEJICTABICHUS — XMMHYCCKHUH 3HAK (CHMMBOJI) 3JIEMEHTA, XMMHYCCKas
(dbopMyiia, ypaBHEHHE XHMHUYCCKON PEAKIIMH — IPH PEIICHUN YUEOHBIX MO3HABATEIBHBIX M MPAKTUYSCKUX
3aJla4, MPUMCHATh Ha3BaHHBIC MOJICIBHBIC INMPEACTABICHUS I BBISBJICHHS XapaKTEPHBIX MPH3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYCCKUX PEAKIIHH.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBHS:

BJIQJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUCCKUX PEAKIIHIA;

GbopMyIHpOBaTh LEIH M 3aJIa4M HCCIICOBAHUS, MCIIOJIb30BaTh MOCTABJICHHBIE U CAMOCTOSTEILHO
c(OpMYJIMPOBAaHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTA IMO3HAHHMS W OCHOBBI Ui (POpPMHUPOBAHHS
THITOTE3bI TI0 TIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBACMBIX CYKJICHHIA,

BJIQJICTh HABBIKAMHU CAMOCTOSTEILHOTO TUNIAHMPOBAHUS U TIPOBEICHUS YICHUYECKUX IKCIIEPUMEHTOB,
COBEpILICHCTBOBATh YMEHUSI HAOIIOAATh 3a XOJOM IPOIECcca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro
pe3yibTar, (OpMYyIHpPOBaTh OOOOIICHHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIEIOBAaHUS, COCTABJISITh 000OCHOBAHHBIM OTUYET O MPOJICTaHHOM padoTe;

npHOOpETaTh OMBIT YYCHUYECKOW HCCIIEAOBATEILCKOW M TMPOSKTHON NEATSILHOCTH, MPOSBISATH
CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS MPAaKTUYECKHUX 3aj1ad,
MPUMEHEHHIO Pa3InYHBIX METOIOB TIO3HAHMS.

3) pa6ora ¢ uHpopmanueii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HMCTOYHMKAX HHGOpMaIuu (HAyYHO-TIOMYJSPHAS JIUTepaTypa
XUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHbIC TIOCOOUs, pecypchl MHTepHEeTa), aHATU3UPOBaTh HH(OOPMAIIHIO



pa3NUYHBIX BUAOB W (OpM TPEACTAaBICHHS, KPUTHUECKH OLEHUBATh €€ JIOCTOBEPHOCTb W
HENPOTUBOPEUHBOCTD;

(bopMynHpOBaTh 3aMpOCHl U MPUMEHATH PA3IUUHBIE METOABI MPH MOMCKEe U 0TOOpe MHpopMaImH,
HEOOXOAMMOM ISl BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH |
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTUMANIbHYIO (hopMy TpeacTaBieHus: nHpopManuu (CXemsl, rpadukH,
JarpamMmmsl, TaOJIUIbl, PUCYHKH U IPYTHE);

WCIOJb30BaTh HAYYHBIM S3bIK B KAa4eCTBE CPEICTBA MPHU PadOTe C XUMHUYECKOH HH(OpMaImeii:
NPUMEHATh MEXIpeaIMeTHbIe ((U3MYecKue M MaTeMaTH4YecKHe) 3HAaKH M CHUMBOJBI, (opmyssl,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCTIOJIH30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEJCTBA HATIISAHOCTH.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

3aJaBaTh BOTPOCHI 10 CYIIECTBY OOCYKIaeMOI TEMBI B XOJI€ IMAJIOTa U/ TUCKYCCHH,
BBICKa3bIBATh UJIeH, (POPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BBHITIOTHEHHS IPEIOKEHHON
3aJauu;

BBICTYIIaTh C TMPE3CHTAIled pPe3yJbTaTOB II03HABATENBHOW JEATENBHOCTH, TIOJyYSHHBIX
CaMOCTOSITEIGHO WJIM COBMECTHO CO CBEPCTHHKAMH TPU BBHITIOJIHEHHH XHMHYECKOTO SKCIEPUMEHTa,
MPAKTUIECKON PabOTHI MO MCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, Peai3auy y4eOHOTO MPOEeKTa,
1 (OPMYITHPOBATH BBIBOJIBI IO PE3yIbTaTaM MPOBEIEHHBIX UCCIICAOBAHUI MTyTEM COTIACOBAHMSI TIO3UIIHIA
B X0J1€ 0OCYXICHUSI 1 0OMEHa MHEHUSIMHU.

PeryasiTuBHbIe yHUBepcaJbHbIE YUYeOHbIEe 1elHCTBUS:

CaMOCTOSITENIHO IJIAaHUPOBATh U OCYLIECTBIIATH CBOIO MO3HABATENBHYIO ACITEIbHOCTD, ONPEACsis
e€ LIeM U 3a/1a4M, KOHTPOJIMPOBATH U TI0 Mepe HEOOXOTMMOCTH KOPPEKTUPOBATH MPEATIaraeMblil alropuTM
JEHUCTBUM MPU BHITIOJTHEHUHM YYCOHBIX M HCCIIEIOBATEIIbCKUX 3aJ1a4, BhIOMpaTh Hanbosee 3P PeKTUBHBIHN
CHoco0 UX perIeHus ¢ y4ETOM MOJTy4YeHUS! HOBBIX 3HAHHUM O BEIIECTBAX U XMMHUECKUX PEaKIUsiX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHANIN3a U CAMOOLICHKH.

NNPEJMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3yapTaThl OCBOEHHS IPOrpaMMbl IO XUMHUHM Ha YriyOJIEHHOM YpOBHE Ha YpOBHE
cpeaHero obuero o0pazoBaHus BKIIOUYAIOT crieluduieckue Uil yueOHoro npeamera « XuMHsh» HaydHble
3HaHUs, YMEHMsI U COCOOBI IEHCTBHM MO0 OCBOEHHIO, MHTEPIIPETALMK U IPe0OPa30BaHUIO 3HAHUH, BU/IbI
NEeATeIbHOCTH I10 MOJy4EHHIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUHM B Pa3JIMUHBIX YU€OHBIX CUTYalHsIX,
a TaKkXKe B peabHbIX )KU3HEHHBIX CUTYalLlUsAX, CBI3aHHBIX C XUMHEH. B mporpamme 1o XuMuu npeimMerHble
pe3yibTaThl MPEICTABICHBI 10 T01aM U3y4YEHUs.

10 KJIACC

[IpenmeTHble pe3ynbTaThl 0OCBOEHHS Kypca «OpraHuyeckast XuMus» OTpaXkaroT:

c(OPMHUPOBAHHOCTh NPEACTABICHUI: O MeCTe M 3HAYEHWU OPraHUYeCKOW XHUMHUHU B CHUCTEME
€CTECTBEHHBIX HaYK U €€ POJIi B 00eCIIeYeHNH YCTOHYMBOTO Pa3BUTH YEJIOBEUECTBA B peIlIEeHUH Tpo0ieM
HKOJIOTUYECKOH, SHEpreTUYecKor M MUIeBOil 0e30MacHOCTH, B Pa3BUTUU MEAMLMHBI, CO3/1aHUM HOBBIX
MaTepHalioB, HOBBIX MCTOYHUKOB 3HEPrUH, B O0ECIEUYEHUH PAIOHAIBHOIO MPUPOIOMNOJIb30BAHUS, B
(opMUpPOBAaHUK MUPOBO33PEHUS M OOIEH KyIbTyphl YEJIOBEKa, a TaKKe IKOJOTMYECKH 000CHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpene;

BIIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHHWM, KOTOpass BKJIKOYAET: OCHOBOIOJATaroLIUE MOHATHS —
XUMHUUYECKHI AIIEMEHT, aTOM, AP0 U AJIEKTPOHHAs 000JI09Ka aToMa, S-, P-, d-aToMHBIe OpOHTaIN, OCHOBHOE
1 BO30YXKIEHHOE COCTOSIHMSI aTOMa, THOPHIM3aIUsl aTOMHBIX OpOUTanel, HOH, MOJIEKY/a, BaJIEHTHOCTbD,
NIEKTPOOTPHULATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBSA3b, MOJb, MOJISIPHASL Macca, MOJISIPHBIN
00BEM, YrIIepoHbIN CKeNeT, (YyHKIMOHAIbHAS IPYIINa, PaJuKall, CTPYKTypHbIe GOpMYIbl (pa3BEPHYTHIE,
COKpAIlI€HHbIE, CKEJIETHBIE), H30MEPHUs CTPYKTYPHAs M IPOCTPaHCTBEHHAs (FreOMeTpruUecKas, ONTU4YecKas),



H30Mepbl, TOMOJIOTMYECKUN Psill, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI- U a30TCOAEPKAIINE OPraHNIECKHE
COEJIMHEHUS,, MOHOMED, IOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEAMHEHHUS; TEOPHH,
3aKoHbI (mepuoamyeckuil 3akoH . M. MenneneeBa, Teopust CTpOEHUSI OpraHMYECKUX BemectB A. M.
bytiepoBa, 3aKOH COXpaHEHHMS MacChl BEILECTB, 3aKOH COXPAHEHHUs U IPEBpAILEHUS 3HEPIUU INpU
XMUMHMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS,
JIeXalyue B OCHOBE OHUMAHUsl IPUYUHHOCTU U CUCTEMHOCTU XMMUYECKUX SBJICHUMN; PEJCTaBICHUS O
MEXaHHU3MaX XUMHUYECKHX peakUuid, TEPMOJMHAMUYECKMX U KHHETHYECKUX 3aKOHOMEPHOCTSAX HX
MIPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJIEKYJaX (MHIYKTUBHBIM U ME30MEPHBIN
a¢dekTh, opuentanTsl | u |l pona); dhakronoruveckne CBeICHUS O CBOWCTBAX, COCTaBe, MOJYUYCHUU H
0€3011aCHOM HCITI0JIb30BaHUH BKHEHIIINX OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IEATETHHOCTH
YeJoBeKa, OOIIMX HAayYHBIX MPHHIMIAX XUMHYECKOTO TPOM3BOJCTBA (HA TNpHUMEpPEe NPOM3BOJCTBA
MeTaHoJa, epepadboTku HEPTH);

cOpPMUPOBAHHOCTh YMEHMI: BBISIBIATH XapaKTEpHbIE NPU3HAKU IOHATUM, yCTaHaBIMBaTh MX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUSI IIPHU ONKUCAHUU COCTaBa, CTPOCHMS U CBOMCTB
OPraHU4eCKUX COCTUHECHUN;

c(OpMUPOBAHHOCTh YMEHUI:

HCIO0JIb30BAaTh XMMHMUYECKYI0 CHMBOJIUKY [UISI COCTABJICHHUS MOJIEKYJISPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYI OPraHUYECKUX BEUIECTB;

COCTaBJISAITh YPAaBHEHMSI XMMMUYECKHX PEAKIUNH M PACKPhIBATh MX CYIIHOCTb: OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJICHHMSI NEKTPOHHOTO OajaHca 3TUX peaKIfil, peaKiuii
MOHHOI0 0OMeHa MyTEM COCTaBIIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUI;

M3rOTABJIMBATH MOJIEIM MOJIEKYJl OpPraHMYECKUX BEIIECTB Ui WILTIOCTPALMU UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS,;

c(OpMHUPOBAHHOCTh YMEHH: YCTaHABIMBATh IPUHAAIICKHOCTh NU3YYEHHBIX OPraHUYEeCKUX BEIIECTB
M0 MX COCTaBy M CTPOEHUIO K ONpPENEIEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, JaBaTb UM Ha3BaHUs IO
cuctemarnuecko HomeHkinarype (IUPAC) um mpuBOAWTH TpUBUAIBHBIC Ha3BaHUS I OTIEIBHBIX
MIpe/ICTaBUTENeH OPraHuYeCKUX BEUIECTB (3TUJICH, alleTUIICH, TOIYOJI, MIULEPHH, STHICHIJIUKOIb, PEeHO,
dbopmanpaeruy, aneTanbAeruj, aleToH, MypaBbHUHAas KHCIOTAa, YKCYCHas KHCIOTa, CTeapuHOBas,
0JIEMHOBAs, TAJIbMUTUHOBAS KHCIIOTHI, NIMIUH, aJlaHWH, MaJIbT03a, (GPYKTO3a, aHUJINH, AUBUHUII, U30IPEH,
XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHSI OIpPENEIsITh BUJ XUMUYECKOM CBSI3U B OPraHUYECKHX COEIUHEHUSX
(KoBaJIeHTHAsl U HOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

cOpPMUPOBAHHOCTh YMEHHS IPUMEHSATH MOJIOKEHUSI TEOPUH CTPOSHHSI OPraHMYeCKUX BEIIeCTB A.
M. byrnepoBa asst 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTpOEHHE, (PU3MYECKHUE M XUMHUYECKHE
CBOMCTBA THUIUYHBIX [PEACTABUTENCH pAa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB,
[UKIIOAJIKAHOB, aJIKEHOB, aJKaJAUECHOB, aIKUHOB, apOMaTHYECKUX YTIEBOJAOPOIOB, COUPTOB, ajbJACTHIOB,
KETOHOB, KapOOHOBBIX KHCIOT, IMPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAWHEHUN U AMHUHOB,
aAMHHOKUCIIOT, OEJIKOB, YIJIEBOIOB (MOHO-, IU- U MOJIMCAXapPUIOB), WIUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b
MEXAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIIMX XMMHYECKHUX PEAKLIHUN C HCIOJIB30BAHUEM CTPYKTYPHBIX
hopmyu;

c(OPMHUPOBAHHOCTh YMEHMS MOJATBEPXk/JaTh HAa KOHKPETHBIX NPUMEpax XapakTep 3aBHUCUMOCTHU
PEaKIMOHHOM CITIOCOOHOCTH OPraHMYECKUX COSIMHEHUH OT KpaTHOCTH U TUIIA KOBAJIEHTHOH CBSI3M (G- U T-
CBSI31), B3aMMHOTO BJIMSIHUS ATOMOB U TPYIIIl aTOMOB B MOJIEKYJIaxX;

Cc(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHUKU YIJIEBOJAOPOIHOTO CHIPbS (HE(TB,
INPUPOJHBIN Tra3, yrojip), CHOCOOBI €ro mnepepadoTKM W MPaKTHUECKOE IPUMEHEHUE MPOIYKTOB
nepepadoTKH;



c(OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHWUN O €CTECTBEHHO-HAYyYHBIX METOJAX MO3HAHUS —
HAOJIOJICHUHN, W3MEPCHUU, MOJICITMPOBAHUH, OKCIEPUMEHTE (pPealbHOM U MBICIEHHOM) U yMEHUS
MPUMEHSTH 3TH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHUSI MPHUMEHITH OCHOBHBIC ONEpPAllMd MBICIUTEIBHON NEATEIHbHOCTH —
aHaJIM3 ¥ CUHTE3, CpaBHEHHUE, 0000IICHIE, CHCTEMAaTH3AIUIO, BBISBJICHHUE IIPUYHHHO -CIICICTBEHHBIX CBS3CH
— JIJISl U3YYEHUS CBOMCTB BEIIECTB U XUMUYCCKUX PEAKITHIA;

cOPMHUPOBAHHOCTh YMCHUH: BBISBIISTH B3aUMOCBS3b XHMHYCCKUX 3HAHUM C MOHATHAMHU W
MIPEJICTABJICHUSIMU JPYTUX ECTCCTBCHHO-HAYYHBIX IPEAMETOB I 0oJiee OCO3HAHHOTO IMOHHUMAHHUS
CYIITHOCTA MAaTEPHATBLHOTO €JMHCTBA MUpPA, HCIIOJIb30BATh CHCTEMHBIC 3HAHUS 110 OPTraHMYECKONH XUMUU
T OOBSICHEHUS ¥ TIPOTHO3UPOBAHHUS SIBIICHUH, IMEIONIUX €CTECTBEHHO-HAYUHYIO TIPUPOIY;

c(OPMHUPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYEThl MO XUMHUYECKHM (GOopMylTaM U ypaBHEHUSIM
XUMHYECKUX PEAKIUH C HCIOJh30BaHHEM (U3MICCKUX BeMHYWH (Macca, 00BEM Ta30B, KOJIWYECTBO
BEILIECTBA), XapaKTEPU3YIOIMIUX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: pacyYEThl TO HAXOXKICHHUIO
XUMHYECKOH (POPMYITBI BEIIECTBA TI0 M3BECTHBIM MACCOBBIM JIOJISIM XUMUYECKUX 3JIEMEHTOB, MPOTYKTaM
CropaHus, TIIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh yYMEHHWI: TPOTHO3UPOBATh, AHAIM3UPOBATH W OICHUBATh C TIO3UIIHMA
9KOJIOTMYECKON 0€30MacHOCTH TMOCIEACTBUS ObITOBOM M IPOM3BOJCTBEHHOM NEATEIbHOCTH YEIOBEKA,
CBSI3aHHOM ¢ TIepepabOTKOW BEIIECTB, MCIIOJIB30BATh IMOJYdEHHBIC 3HAHWS JUIS MPHHITHS TPAMOTHBIX
pereHuit mpoOieM B CUTYyallUsIX, CBSI3aHHBIX C XUMUEH;

C(OPMHUPOBAHHOCTh YMCHHH: CaMOCTOSTEIBPHO IUIAHUPOBATH M IMPOBOJWTH XHUMHUYCCKUN
IKCIIEPUMEHT (TIOJIydCHHE W W3YYCHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAaYCCTBEHHBIC pPEaKIIUU
YIIEBOAOPOJOB DPA3IUYHBIX KJIACCOB U KHCIOPOJACOAEPKAIUX OPraHUYECKUX BEIECTB, pelIeHue
SKCMEPUMEHTAJbHBIX 3aJad MO Paclo3HABAaHUIO OPraHMYECKUX BEIIEeCTB) C COOJIOJCHHUEM MpPaBHII
Oe3omacHOTO OOpaleHuss ¢ BemecTBaMu W JabopaTopHbIM 000pydoBaHUEM, (OpMYyTUPOBATH IIETh
UCCIIEIOBaHUS, MPEACTaBIATh B pazNu4yHON (GopMe pe3ynbTaThl SKCIEPUMEHTa, AaHAJTU3UPOBATH U
OILICHUBATh UX TOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOII0AaTh MpaBUIIa SKOJIOTMUECKHU 11eJIeCO00Pa3HOT0 MOBEACHHUSI B OBITY U TPYIOBO JESATEILHOCTU
B II€JIIX COXPAHEHHUS CBOETO 370POBbs, OKPYXKAIOIIEH MPUPOAHOI Cpellbl U JOCTHXKEHUS €€ YyCTOMUNBOTO
pa3BUTHS;

OCO3HAaBAaTh OMACHOCTh TOKCHYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3Mbl ONPEICIEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbic nokazatens [T1K;

aHAJIM3UPOBATH 11€J1IECO00PA3HOCTh MPUMEHEHUSI OPraHUYEeCKUX BEUIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKH 3pEHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(OpMUPOBAHHOCTh YMEHHI1: OCYILIECTBIIATH IieJIeHaNpaBIeHHBIA MOUCK XUMUYECKO nH(OopMaLuu
B Pa3IUYHBIX HCTOYHUKAX (HaydHas W yuyeOHO-HayudHas JUTepaTypa, CpeACTBa MacCOBOM MH(pOpMAINH,
WNuTepHer u apyrue), KpUTHUUYECKU aHAIM3MPOBATh XMMUYECKYI0O HH(pOpMaIUIo, epepadaThiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUU C IMOCTABJICHHON yueOHOM 3a1a4eii.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «O0I1as 1 HeopraHu4eckasi XUMUs OTPaXKakoT:

chOpPMUPOBAHHOCTh TPEACTABIEHUN: O MaTepUabHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSX H
MMO3HABAEMOCTH SIBJIEHUIN IPUPOJbI, O MECTE M 3HAUEHUH XMMUH B CUCTEME €CTECTBEHHBIX HAyK U €€ poJin
B 00ecreueHNH yCTOMYNBOTO Pa3BUTHS, B PEIICHUH MPOOIEM IKOJIOTUYECKOM, SHEPreTHIECKON 1 MUTIIEBOM
0€30MacHOCTH, B Pa3BUTHH MEIWIIMHBI, CO3JJAHIHA HOBBIX MAaTEPHAJiOB, HOBBIX MCTOYHHUKOB DHEPTUHU, B
ofOecreyeHny palroHaIbHOTO MPHPOJONOIL30BaHUs, B (OPMHUPOBAHMM MHPOBO33PEHHUS] U OOmIeH
KYJIBTYPBl YEJIOBEKa, a TaKKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEAE;



BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOUIME TOHSTHS —
XUMUYECKAN 3JICMEHT, aToM, PO aToMa, W30TOIIbI, AIEKTPOHHAs 000Ji0uka aroma, S-, P-, d-aToMHbIC
opOUTali, OCHOBHOE W BO30YXIEHHOE COCTOSIHUS aTroMa, THOpUAM3aIis aTOMHBIX OpOWTaleH, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHHS, XHMHUUYECKas CBA3b
(KoBasieHTHAs, MOHHAS, METAJUTMYECKast, BOJIOPOIHAS ), KPUCTAIUIMYECKAs PEIIETKA, XUMUYECKasl peakius,
pacTBOp, DJIEKTPOIHUTHI, HEAIEKTPOJUTHI, SJIEKTPOJIUTUYECKAS] JUCCOIMAIUS, CTENEHb TUCCOIHAIINH,
BOJIOPOJIHBINM TOKa3aTesb, OKUCIUTEIb, BOCCTAHOBUTEINb, TEIUIOBOM A(P(PEKT XUMUYECKOW peakluH,
CKOPOCTh XMMUYECKOM pEaKINK, XUMHUYECKOE PABHOBECUE; TEOPUHU U 3aKOHBI (TEOPHS AIEKTPOJIUTHUECKON
qucconranuu, nepuoguyeckuil 3akoH J[.M. MengeneeBa, 3aKOH COXpaHEHUS MAacChl BELIECTB, 3aKOH
COXpaHEHUs W MPEBPAILECHUS YHEPTUU TPU XUMHUYECKUX PEAKIIUAX, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB,
3aKOH JICHCTBYIOIIUX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH, MUPOBO33PEHUECCKUE 3HAHMUS,
JIeXKaIIMe B OCHOBE IMOHWMAHUS NMPUUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUN; COBPEMEHHBIE
MIPEACTABJICHUS O CTPOSCHUH BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHM3Max XUMHYECKHUX PpEaKIUd, TEePMOJUMHAMHYECKMX U KHUHETUYECKUX
3aKOHOMEPHOCTAX WX MPOTEKAHUSA, O XUMUYECKOM PAaBHOBECHH, PACTBOPAX M JTUCIEPCHBIX CHCTEMAX;
(hakTOJIOTHYECKHE CBEIEHHUS O CBOMCTBAX, COCTaBe, TMOJYyYEHUH U O€30MacHOM HCIOJb30BAHUHI
BOKHEUIIINX HEOPTaHMUECKHUX BEIIECTB B OBITY U PAKTUIECKOM JIEATETLHOCTH YEJIOBEKA, OOIINX HAYIHBIX
MPUHIIATIAX XUMHYECKOTO TTPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUH: BBISBJISATH XapaKTEepPHbIE NPU3HAKH TOHATHUN, yCTAHABJIMBATh WX
B3aMMOCBSI3b, HCTIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS MPU ONMMMCAHUHM HEOPTaHWUYECKUX BEIIECTB M UX
MIpEBpAICHU;

c(hOpMUPOBAHHOCTh YMEHHUS HCITOJH30BATh XMMHUYECKYIO CHMBOJIUKY JJIsi COCTABJICHUS (HOPMYIT
BEIIIECTB U YPAaBHEHUM XUMHUYECKUX Peakiuid, cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnansHbIe
Ha3BaHUS OT/IECILHBIX BEIICCTB;

chOpMUPOBAHHOCTh YMEHHUS ONPEACTATh BAJCHTHOCTh M CTETNCHb OKHUCICHHUS XUMHYECKUX
AJIEMEHTOB B COCTMHCHUSX, BUJT XMMHUUECKOU CBS3H (KOBAJICHTHAS, HOHHAS, METAJNIMUECKast, BOJAOPOIHAS ),
TUN KPUCTAUTAYECKON PEIIETKA KOHKPETHOTO BEUIECTBA;

c(hOpMUPOBAHHOCTH YMEHHS OOBACHSITH 3aBUCUMOCThH CBOMCTB BEIIIECTB OT BHJIa XUMHUYECKOH CBSI3H
U THIA KPUCTAUIMYECKOW PEmETKHA, OOMEHHBIM M JOHOPHO-AKIENTOPHBIH MEXaHW3MbI 0Opa30BaHUS
KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh YMEHHH: KIacCHU(PUIIMPOBATh: HEOPTraHWYECKHUE BEIIECTBA IO WX COCTaBY,
XUMHUYECKHE PEaKIUH 10 PA3JIMYHBIM MPU3HAKAM (YUCIY M COCTABY PEarupyrolIuX BEIIECTB, TEIJIOBOMY
3 dexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIICHUS DJIEMEHTOB, 00pPaTUMOCTH, YIaCTHUIO KaTalau3aTopa u
JPyTUe); CaMOCTOSTEIBHO BHIOUPATh OCHOBAHMS M KPUTEPHH JUTs KJacCU(PUKAIIMKN U3ydaeMbIX BEIIECTB U
XUMHUUYECKUX PEAKIIUH;

chOpMHUPOBAHHOCTh YMEHHUSI PACKphIBaTh CMBICH Meproaudeckoro 3akona [[. M. MenneneeBa u
J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

cOpMUPOBAHHOCTh YMEHHUI: XapakTepu30BaTh OJIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMHUUYECKUX DAJIEMEHTOB MEPBOro—4eTBEPTOro nepuodos Ilepuommueckoii cucremsl /I.M1. Menneneesa,
UCTIONIb3Ysl TOHSATHS «IHEPreTHYECKHE YPOBHH», «IHEPreTHUECKHE MOIYPOBHM», «S-, P-, d-aTOMHBIE
opOUTamM», «OCHOBHOE U BO30YXKJAEHHOE DHEPreTHYECKHE COCTOSIHUS ~aToMay; OOBICHATH
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COEAMHEHM 10 MepruoaaM U rpynmnam
[Tepuoanueckoit cuctemsl J[. 1. MenneneeBa, BaleHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUS UX DIIEKTPOHHBIX 000I0YEK;

chOpPMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMUYECKHE CBOWCTBA
BEILIECTB Pa3MYHBIX KJIAcCOB, MOATBEPXKJATh CYIIECTBOBAHME T'€HETHUUECKOW CBA3U  MEXIY
HEOPraHMYECKHUMU BEUIECTBAMHU C TOMOIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUi;

c(hOpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUil
MOCPEJICTBOM COCTaBIIEHUSI DJIEKTPOHHOTO OaliaHca 3TUX PEakIuil; peakluuid MOHHOTO oOMeHa MyTéM



COCTAaBJICHUS MX IIOJHBIX W COKPAIlCHHBIX MOHHBIX YPAaBHEHUMU; pEaKUHMW THUIPOJIN3a; PpPEeaKLUil
KOMIUIEKCO0Opa3zoBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IIMHKA M aJTFOMHHNSA);

c(OPMHUPOBAHHOCT yYMEHHSI OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKaHHWS XMUMHUYECKHX PEaKIHi ¢
Y4ETOM HUX BHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep M3MEHEHHUS CKOPOCTH XMMHYECKON peakiuu B
3aBHCUMOCTH OT DPA3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHHS XMMHUYECKOTO PAaBHOBECHUS IO
BIIMSIHUEM BHEITHUX Bo3zeicTBuil (mpunuun Jle llatense);

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMHUECKHE PpEAKIUH, JIeKalde B OCHOBE
MPOMBIIIJICHHOTO TOJIYYEHHUS] CEpHOW KHCIOTHI, aMMHaKa, OOIIMe Hay4YHbIC MPUHIUIBI XUMHUYECKUX
IIPOU3BO/JICTB; 11€J1ECO00Pa3HOCTh MPUMEHEHHS] HEOPraHMUECKUX BEILIECTB B IPOMBILIUIEHHOCTH U B OBITY C
TOYKH 3PEHHSI COOTHOIICHUSI PUCK-TI0JIb3a,;

c(OPMHUPOBAHHOCTD BJIAZICHUSI CHCTEMOM 3HAHUH O METOaX HAyYHOTO MIO3HAHUS SBJICHUN PHPOIBI
— HaOJ0/IeHNe, U3MEpPEHNEe, MOACTUPOBAaHNE, SKCIEPUMEHT (pealibHbI U MBICICHHBIHN), UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, yMEHUS IPUMEHSTh 3TH 3HAHUS TP SKCIIEPUMEHTAILHOM HCCIIEIOBAHNUN BEIIECTB
U 11 OOBSCHEHUS XUMUYECKUX SIBIEHUHM, UMEIOIIUX MECTO B MPUPOJE, MPAKTUUYECKOU IEsITebHOCTH
YyeJIoBeKa 1 B IIOBCEAHECBHOM KU3HMU,

cOpPMUPOBAHHOCTh YMEHHUS BBIIBISTH B3aUMOCBSI3b XMMMUYECKHX 3HAHUW C TIOHATUSMHU H
MIPEJICTAaBICHUSIMU JPYTUX E€CTECTBEHHO-HAyYHBIX MPEJIMETOB JUIsi 00Jiee OCO3HAHHOTO MOHMMAaHUS
MaTepUaIbHOTO €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHS MPOBOJAUTH PACUETHI: C HCIOJIb30BAaHUEM IMOHATHI «MaccoBasi JOJs
BEI[ECTBA B PACTBOPE» U «MOJISIpHAsi KOHLIEHTPAIMs»; MacChl BEIleCTBA UM 00bEMA rasa 1o U3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce MM 00bEMY OJHOIO M3 YYacCTBYIOIIMX B PEaKIMH BELIECTB; TEIJIOBOIO
spdekTa peakiuu; 3HauU€HUS BOJOPOJHOIO IMOKAa3aTessl pacTBOPOB KHUCIOT M HIeNoYel ¢ H3BECTHOU
CTENEHbIO TUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJAYKTa PEaKIMH, €CIH OJHO M3
HCXOJIHBIX BEIIECTB JIaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J0J€M pacTBOPEHHOIO BEIIECTBA
WU JaHO B M30BITKE (MMEET MPUMECH ); JOJIM BbIX0Ja IPOYKTa PEaKIuu; 0ObEMHBIX OTHOIICHHUH T'a30B;

cOpPMUPOBAHHOCTh YMEHMI: CaMOCTOSITEIbHO IUIAHUPOBATH M IMPOBOAUTH XUMHUYECKHI
SKCIEPUMEHT (MIPOBENCHHE peaklUii HOHHOTO OOMEHa, NOJTBEP)KIEHHUE KAaueCTBEHHOTO COCTaBa
HEOPraHUYECKHNX BELIECTB, ONPEACICHUE CPEbl PACTBOPOB BEIIECTB C IOMOLIBIO HHIMKATOPOB, U3yYEHUE
BIIUSIHUS PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUUECKON peakIy, pelleHne SKCIEPUMEHTAIbHBIX 33124
o reMaM «Metamey U «HemeTanis») ¢ coOmogeHneM npaBuil 6€301MacHOro 0OpaIeH s ¢ BelleCTBaMU
1 nabopaTopHbIM 000pyAOBaHHEM, (OPMYIHPOBATh LEIb HCCIIEJOBAHUS, MPEACTABIATh B PA3IUYHON
(dbopme pe3yabTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHHI: CcOONMIOJaTh IMpaBWiIa IOJB30BaHUSA XUMUYECKOM TMOCYyAOH W
nabopaTopHbBIM 00OpYIOBAaHUEM, OOpaleHHs] C BEUIECTBAMH B COOTBETCTBHU C HWHCTPYKIHSIMHU IO
BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHUECKUX OMBITOB, SKOJIOTHUECKHU 11eJIeCO00pa3HOro MOBEICHUS B OBITY U
TPYIOBOW JEATEIBHOCTU B IIEJISIX COXPAHEHUs CBOErO 3J0pPOBbS, OKPYKArOUIEH NPUPOAHOU Cpelbl U
JOCTH)KEHHSI €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HABaTh ONACHOCTh TOKCHYECKOIO JIEWCTBUS HA JKUBbIC
OpraHu3Mbl ONPeIeIEHHBIX HEOPraHUYECKUX BELIECTB, TOHUMas cMbIcia nokazarens [TK;

c(OPMHUPOBAHHOCTb YMEHU: OCYIIECTBIATH LIeJIeHAPaBIeHHBIN OUCK XUMUYECKOH HH(OopMaIu
B Pa3JIMYHBIX MCTOYHMKAX (Hay4yHas U ydeOHO-Hay4yHas JUTeparypa, CpeACTBa MaccoBOW HMH(pOpMaInH,
WuTepHer u Apyrue), KpUTUYECKH aHATU3UPOBaTh XUMHUUYECKYI0 MH(pOpMaluio, nepepadaTbiBaTh €€ U
UCIOJb30BaTh B COOTBETCTBHUHU C IMIOCTABJICHHOH yueOHOH 3a/1aueil.
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DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaYeHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHNE O MHOT000pa3uu
OPraHM4YeCKUX COCTMHEHUIN

DJNEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO30YK/IEHHOE COCTOSTHHS).
BasneHTHBIC BO3MOXXHOCTH aTOMa Yriepo/ia

XI/IMI/I‘—IeCKaSI CB4A3b B OpFaHquCKHX
coeTMHECHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3U, CIOCOOBI pa3phiBa
CBs3CH

Teopust cTpoeHHsI OpraHu4eCcKUX
coequnenuit A. M. byriepoBa

Buner nzomepun: cTpykrypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPTraHUYECKUX COCIUHEHUM

[IpencraBnenue o kiaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHU4eCKUX BEIICCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMUHU

CI/ICTeMaTI/BaI_II/IH u 0606IJ_ICHI/IG 3HAHMUH T10
TEMC

AJKaHBI: TOMOJIOTHYECKUH psif, 001as
¢dbopmMyna, HOMEHKIATypa U U30MEepHs,




ANIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

10

duznueckre 1 XUMUYECKUE CBOMCTBA
aJIKaHOB

11

Haxosxnenue ankanos B npupoje. CriocoOsbl
IMOJIYYCHHA U IPUMCHCHUC aJIKAaHOB

12

Huxnoankansl: odmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XMMHUYECKHUX CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHHC

13

Pemenue pacuéTHBIX 337129 Ha ONIPEJICIICHIE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIIECTBA I10 MACCOBBIM I0JISIM aTOMOB
SJIEMEHTOB, BXOAIINX B €r0 COCTAaB.
CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110
TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, 001as
dhopmyra, HOMEHKIIATypa, SJIEKTPOHHOE 1
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U IUC-TPaHC-U30MEPHUS
aJIKEHOB

15

duszndyeckre U XUMHUUECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA

16

Crioco05bl MOJIYUYCHHUS U IPUMCECHCHUC aJIKCHOB

17

[Ipaktuueckas padora Ne 1 mo teme
"[lonyueHue sTHUIEHA U U3yYEHUE €ro
CBOMCTB"

18

Pemenue pacu€THBIX 3aa4 Ha ONIPEAEIICHHE
MOJIEKYJISIPHOM (pOPMYIIBI OPraHNYEeCKOTo
BEIIECTBA




19

AnkanueHbl: CONpsHKEHHBIC, U30JUPOBAHHBIE,
KymyJaupoBaHHble. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOCHUS

20

XHAMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21

CrniocoObI mosTyyeHns U IpUMEHEHNE
aJIKaIMEHOB

22

AJIKUHBI: TOMOJIOTUUECKHU psiji, oO1as
dhopmyra, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznyeckue cBoicTBa

23

XUMHYECKUE CBOMCTBA AJIKUHOB

24

KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b

25

CriocoObl MoTyuyeHus: ¥ IpUMEHEHUe
AJIKUHOB

26

Pemenue 3aa4: pacy€rsl 0 ypaBHEHUIO
XUMHUUYECKOHN peaKiuu

27

CucreMaruzanys 1 00001IeHEe 3HAHNUI IO
TEME

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 00I1Ias
dhopmysa, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH30J1a ¥ TOJIyoJa, NX GU3NYECKUE
CBOMCTBa

29

XuMHuJecKrue cBolicTBa ApPCHOB: pCaKIINH
3aMCIICHUA

30

XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINU
MPUCOCTNHCHHUS, OKHCIICHUE TOMOJIOTOB
Oen3oJa

31

OcoOeHHOCTH XUMUYECKUX CBOMCTB CTHpOJIa




Pemrenne pacy€THbIX 3a/1a4 Ha ONIPEICIICHHUE

32 MOJIEKYJISIPHOH (hOPMYIIBI OPraHUIECKOTO
BELIECTBA

33 CrniocoObI moTy4eHHs U IPUMEHEHNE apeHOB

34 ['eneTrueckas CBsI3b MEXY Pa3IMIHBIMU
KJIacCaMM YIJIEBOJOPOJIOB
PacuéTsl o ypaBHEHUSM XUMUYIECKUAX

35 peakumii. Cucremaruzaius u 00001IeHNe
3HaHUH 10 TEME

36 [Tpupoausrii ra3. [lonyrapie HeTIHBIE Ta3bI

37 KameHnHBIi1 yroJyib 1 IpoIyKThI €r0
nepepadoTKu

38 Hedts 1 ciocoOs1 €€ mepepaboTKu.
[Ipumenenue nNpoIykToB nepepadoTku HedTH

39 I'eneTnueckas cBsI3b MEXAY pa3IUUHBIMU
KJIaccaMU YIJIeBOJI0POIOB
["anoreHonpou3BOJHBIE YTIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOEHUE; PEAKIIMU 3aMeIEeHUS
rajoreHa
JeicTBue menoueit Ha

41 rajJloreHnpou3BoHble. B3anmoneiictaue
JUTaJIOr€HAJIKAHOB C MAarHUEM U [IUHKOM

42 Cucremaru3zanus 1 00o01IeHre 3HaHUH 110
pazzeny "YrieBonopoasr"

43 KonTtposnpHas pabota o teme
"Yrinesogopoasr”
[IpenensHbIe OJTHOATOMHBIE CIIMPTHI:

44 TOMOJIOTHYECKUH psif, oOmmas ¢popmyna,

CTPOCHUC MOJICKYJI, U3OMCPHsI,




HOMEHKJIaTypa, Kiaccudukanus, Gpu3ndeckue
CBOMCTBA

XUMHUYECKHE CBOMCTBA MPEAEIbHBIX

45 OJTHOATOMHBIX CITUPTOB

46 CrniocoObI mosTyyeHns U IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB
[IpocThie 3¢upsl: HOMEHKIATYypa U

47 n30MepHsi, 0COOEHHOCTU (PU3UYECKUX U
XUMHYECKUX CBOMCTB
MHOT0aTOMHBIE CITUPTHI: STUJICHTITUKOIb U

48 TIIALEPHUH, UX (PU3NYECKHE U XUMHUYECKHE
CBONCTBA

49 CriocoObl MosTyyeHus: ¥ IpUMEHEHUe
MHOTOAaTOMHBIX CITUPTOB

50 @deHoJI: CTpOCHHE MOJIEKYIIbI, PU3NYECKHe
cBoiicTBa. TOKCHYHOCTH (heHOoIa

51 XuMudeckue cBoicTBa heHoa

52 CriocoObl mosTy4eHus ¥ IpuMeHeHne penosa
[IpakTuueckas padota Ne 2. Perenue

53 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Crupthl ¥ heHoBI"

54 CucremaTu3anus 1 00001IeHne 3HaHUN IO
TeMe
ANbJIErubl U KETOHBI: JIEKTPOHHOE

55 CTpOeHHUE KapOOHUILHOW TPYIIIHI;
TOMOJIOTHYECKHUE psifbl, 001as popmyia,
M30MepHs U HOMEHKJIAaTypa

56 AJNbJIeTUAbI U KETOHBI: (PU3HUECKHUE

CBOﬁCTBa; pCaKkiuu nNpuCOCANHCHUA




57

PeaKI_[I/II/I OKHCJICHHUA U KAQUCCTBCHHBIC
pCaKkiuu aJIbACTUAOB U KETOHOB

58

CriocoObI MOTyYeHUs AIbJICTHI0OB U KETOHOB

59

OaHOOCHOBHBIE MPE/IENIbHbIE KAPOOHOBBIE
KHUCIIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKY

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3nvecKue CBONCTBA

61

XHAMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0OeHHOCTH CBOMCTB MypaBbUHOMN
KHUCI0Thl. MHOTOOOpa3ue KapOOHOBBIX
KHUCIIOT

63

Oco0eHHOCTH CBOMCTB: HENPEAETbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BBICIINX
KapOOHOBBIX KHCIIOT

64

Ilonatue o IIPOU3BOJHBIX Kap6OHOBI)IX
KHCJIOT

65

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KUCJIOT

66

CrnosxHble 3(hUpbl: TOMOJIOTUYECKUH PSII,
obmras ¢popmysa, ©U30MepHUs 1 HOMEHKIATypa

67

dusnyecKkrue U XUMUYECKUE CBOWCTBA
3¢upoB

68

Pemenne pacu€THBIX 3aa4: 10 YPaBHEHHIO
XMUMHMUYECKOHN PEaKIIMU, Ha ONIPENICIICHNE
MOJIEKYJISIPHOM (pOPMYIIBI OPraHNYECKOTO
BEIIECTBA




69

[Tpaktuyeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4 110 TCMC
"KapOonoBsie kucioTsl. CinoxHbie 3pupst”

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (TUAPOIIH3)

71

OCOOGEHHOCTH CBOWCTB JKUPOB, COJIEPIKAIINUX
OCTaTKH HECIPCACIBbHBIX JKUPHBIX KHUCJIOT.
Kupsl B npupone

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, nX Motoriee neiicteue. Ilonstue o
CUHTETHYECKUX Motomux cpeactBax (CMC)

73

['eneTnveckas CBSI3b YraeBOJOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHUIECKHIX
BEILECTB

74

PacuéTel Mo ypaBHEHUSM XUMUYECKUX
peakuui

75

CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110
TEME

76

OO01as XxapakTepucTUKa yrieBOI0B U
KJ1acCU(UKaIus yrieBo10B (MOHO-, TU- U
MOJIMCaXapH/Ibl)

77

Monocaxapuabl: Gpu3NYECKUe CBOMCTBA U
HAX0XJCHUE B IPUPOJIC

78

HpI/IMeHeHI/Ie T'JIFOKO3EI, e€ 3HaueHUE B
KUBHCACATCIIbHOCTH OpraHu3smMa

79

Z[I/IcaXapI/II[HZ caxapo3a, MaJIbTO3a U JIAKTO3a.
HaxoxxaeHue B npupoac U NpuMEHCHUC
AUCaxapuaoB

80

HOJ'IPIC&X&pI/II[HI CTPOCHUC MAKPOMOJICKYII,
(pI/I3I/II-ICCKI/IC U XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC




81

[TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX

82

Pemenne PaCUYCTHBIX 3a1a4 Ha OIIPEACICHUC
AOJIM BbIXOJa MPOAYKTAa pCaKun OT
TCOPECTHUICCKHU BO3MOKHOT'O

83

Cucremarusanus 1 0000IIeHAE 3HAHUHT 110
pazueny

84

KonTposbHas pabora no teme
"Kucnopoaconepkaiiyue opraHudecKkre
coeMHEeHUS"

85

AMuHBIL: K1accu(uKanus, CTpoeHue
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIaTypa u (pu3nyecKue cBoicTBa

86

XUMHYECKUE CBOMCTBA alMPaTUIECKUX
aMUHOB

87

AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMUMHYECKUX CBOMCTB aHUJIMHA

88

CriocoObl mostydeHus: 1 NpUMeHEeHne
anudaTuyecKux aMHUHOB

89

AMMHOKHUCIIOTHI: HOMEHKJIATypa U H30MepHus,
¢duszuveckue corictBa. OTneIbHbBIE
MPEACTABUTENH 0.-aMHUHOKHUCIIOT

90

XuMHuJecKkue cBolicTBa AMHMHOKHUCIIOT, UX
OMOJIOrMYECKOE 3HaUYeHHE aMUHOKHUCIIOT.
CuHTte3 n IruapoJin3 ICITuaoB

91

benku xak npupoHble TOJIUMEpSI;
CTPYKTYphI OEJIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcox[ep>1<aume reTCPOUUKINICCKUC
COCAMHCHUS. HyKJ'IeI/IHOBBIC KHCJIOTBI:
COCTaB, CTPOCHHUC U Ouoyoruyeckas POJIb




94

[Tpaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEMe
"A30TcoepKalIue OpraHndecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Pemmenue
OKCIICPUMCHTAJIBHBIX 3aJia4 110 TCME
"Pacnio3naBanune OpraHMueCcKuX COeAMHEHUN"

96

KonTposbHas paborta o Teme
"A3oTcoepKaliue OpraHn4ecKue
coenuHeHus"

97

OcCHOBHBIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COCMHEHUN U
METO/Ibl UX CUHTE3a —II0JIMMEPU3aLUs U
MTOJIMKOHACHCALUS

98

[Tnactmaccel. YTunuzarus u nepepadoTka
IlacTUKa

99

DJ1lacTOMEpPBI: HATypaJbHbIA CHHTETUYECKUE
Kaydyku. Pe3una

100

Bomokna: HaTypajJlbHBIC, NCKYCCTBCHHBIC,
CHUHTCTHUYCCKUC. HOJII/IMepBI CIieuuaJiIbHOI'O
Ha3Ha4YCHUA

101

[IpakTueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 10 TEME
"Pacrio3zHaBaHue I1aCTMAacC U BOJIOKOH"

102

O06001IeHre U CUCTeMAaTH3alns U3Y4eHHOTO
Marepuania no reMe "BbICOKOMOJIEKYIsIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHBbIE
No aTa ugposbie
n/n Tema ypoka Bcero Konrpoaeneie | - Ipakririeckue fll3yqe}mﬂ :)Iﬁgal;osaTenbﬂme
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1
3JIeMeHT. M30TOoIbI
9 CtpoeHnue AJIeKTPOHHBIX 000JI0UYEK aTOMOB, 1
KBaHTOBBIC YKCIa
3 Knaccudukanus XuMHuecKux 3J€MEHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenrne >meKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSTHHH
5 DOneKTpOHHBIC KOH(PUTYpAITUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cHCTEeMa XMMHUYECKHX 3jieMeHToB /1. 1. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TEOpHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XMUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU 1
MPOCTBIX U CIIOKHBIX BEUIECTB IO TPYIIaM U
Mepuoaam
9 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10 1
TEME
10 Buasl xumuueckoit cBsa3u. MexaHu3Mbl 1

O6pa3OBaHI/I${ KOBAJICHTHOM CBS3U.




Boaoponnas cBsizb. MexMONEKyIsIpHbIE
B3aUMOEHCTBUA

11

BaneHTHOCTB U BaJIeHTHBIE BO3MOXHOCTHU
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX FTEOMETPUUYECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIUJIEKCHBIX
COEIMHEHUSX: COCTaB M HOMEHKJIaTypa

13

BemectBa MoJIeKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTpoeHUs. THurmbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

[TonsaTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHne o KOJJIOUTHBIX pacTBOPax

15

Uctnaueie PaCTBOPEI: HACBIIIICHHBIC U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatet

16

CriocoObI BEIpaKeHHST KOHIIEHTPAITMH
pacTBOpOB

17

Pemrenne 3ama4u ¢ UCHOIB30BaHUEM ITOHSITHI
"MaccoBasi 10Ji1 paCTBOPEHHOTO BellecTra',
"MoJIsIpHasi KOHIIEHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

Cucremaruzanusa 1 0000IIeHHe 3HAHUN 110
TEME

20

KonTtponsHas padora o temam "CrpoeHue
atoma. [lepronnueckuit 3aKoH u
[leproanueckas cuctemMa XUMHYECKUX
anemenToB JI. . Menpneneera", "Ctpoenue
BeliecTBa. MHoroo6pasue BemiecTs”




21

Knaccugukaus XuMHUECKUX peaklnii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsSI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

22

TennoBblie 3P HEKTH XUMUYECKUX PEAKITHIA.
Tepmoxumuyeckne ypaBHEHHUS

23

Breraucnenus mo YPaBHCHUAM XUMHYCCKUX
pCaKIII/Iﬁ U TCPMOXHUMUYCCKHUM YPaBHCHHUAM

24

CKopocCTh XMUMHUYECKOH peakilnu, eé
3aBUCHMOCTB OT Pa3JINYHBIX (DAKTOPOB.
Kartanu3 u karanuzaropsl

25

I'omoreHHsIe ¥ reTeporeHHbIE peaKIuu

26

[IpakTnueckas padota Ne 1 o Teme "Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOH peakiuu"

27

OO6patumbie U HEOOpATUMBIE PEAKIIUU.
XHUMHUYECKOE PaBHOBECHE

28

[IpakTrueckas padota Ne 2 o teme "Bnusnue
pa3nuyuHbIX (PAaKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBecHs"

29

DnekrponuTHieckas aucconnanus. CuiabHbIC
1 ciabbie AMeKTpoJauThl. CTEneHb
JIACCOLUAIAN

30

Honnoe npousseneHne Boibl. Cpeia BOAHBIX
pactBopoB. Bogopoausiii mokazarens (pH)
pacTBopa

31

I'mpponns coneit. Peaknuu, nmporekaroniye B
pacTBOpax dJIEKTPOJIUTOB




[Ipaktuyeckas padora Ne 3 o Teme

32 "XUMHUYECKHE PEaKIMi B pacTBOpax
3JEKTPOJIUTOB"

33 OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
Baxxueiinne OKUCIUTEIIN U BOCCTAHOBUTEIIN

34 MeTtop 37eKTpOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pemenwue 3a1a4 pa3InIHBIX THIIOB

37 Pemrenue 3agau pa3auvHBIX TUIIOB

38 Cucrtematu3anusa 1 0000IIeHe 3HAHUH 110
Teme "XuMHYeCcKre peakiun"

39 KonTponsHas pabota no teme "Xumudeckue
peakuun"
[Tonoxenne nHemeramios B [lepuoanueckoit

40 CHCTEME XMMHUYECKHX 3jieMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS UX
atoMoB. ®u3nYecKue CBOMCTBA HEMETAJIJIOB

41 AtoTponsi HEMETaIOB (Ha IpUMEpe
KHCJIOpoJia, cephl, (hochopa u yriepoaa)

42 Bonopon: nonydenue, pusznueckue u
XUMHUYECKUE CBOMCTBA. [ 'uipuIbl
["asioreHsl: HaX0KICHUE B TPUPOJIC, CITOCOOBI

43 noytyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBa
I'anorenoBoopoael. Baxueiimue

44 KHCIJIOPOJICOACPKALTNE COCTUHEHUS

TraJJOIr¢HOB




JlaboparopHblie ¥ MPOMBIILIIEHHBIC CIIOCOOBI

45 II0JIyueHus rajoreHoB. [Ipumenenue
rajoreHOB U UX COEAUHEHUN
[Ipaktuyeckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"T"anorensr"

Kucnopon: mabopaTopHbie ¥ POMBIIIJIEHHBIE

47 CHOCOOBI OJYyYEeHUS], PU3NYECKHE U
xumudeckue cBoiictBa. O30H. [Ipumenenune
KHCJIOPOJia U 030HA

48 OKCHIIBI ¥ TIEPOKCH/TBI

49 Pemenue 3aga4d pa3auvHBIX THIIOB
Cepa: HaxOX/IeHHUE B PUPOJIC, CITOCOOBI

50 MoJTy4deHus1, ((U3UIECKHE U XUMUIECKIE
CBONCTBA

51 CepoBonopo, cyabdumbt

59 Kucnopoacoaepxaiine coeuHEHMS CEPBI.
OCcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI
[IpakTuueckas padota Ne 5. Permenue

53 AKCIEPUMEHTAIbHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

A30T: HaX0Xk/I€HUE B MPUPO/IE, CTIOCOOBI

54 nostyueHusi, GU3NYECKUE U XUMUUYECKHE
CBOMCTBA. AMMMAK, HUTPHJIbI

55 Kucnopoacoaep:xaiiue coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI

56 [IpuMeHeHHe a30Ta U €ro COeAMHEHUM.

A30THBIE y10OpeHus




docdop: HAXOKAESHUE B IPUPOJE, COCOOBI

o7 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHIE
cBoiictBa. Pochuast u Gochun

58 Oxcuppl hocdopa, pochopcoaepxarme
kucinoTel. Conu GpochopHOit KUCTOTHI

59 [Tpumenenue pocdopa u ero coeMHEHUH.
dochopHbie y1oOpeHust
[IpakTueckas padota Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33134 10 TeMe "A30T U
dhocdhop u ux coenuHeHus"
VYriepona: HaXOXKACHUE B IPUPO/IE,

61 AIJIOTPOTHbBIE MOUUKALNY; PU3UUECKUE U
XAMUYECKHAE CBOWCTBA, IPAMEHEHHE

62 Oxcun yriepoga(ll), 0}(01/1)1 yriepoaa(lV),
yroJbHasi KUCJIOTa U €€ COJH

63 Pemenue 3agau pa3auvHBIX THIIOB
Kpemuwnii: HaxoxaeHHE B TPUPOIE, CTIOCOOBI

64 MOJTy4deHUs, (PU3UICCKUE U XUMUICCKHE
CBOMCTBA

65 Oxkcun kpemuaus(1V), kpeMHUEBasE KHCIIOTA,
CHJIUKAThI

66 [IpuMeHeHre KpeMHUS U €T0 COSAUHEHUH.
CrexkJi0, €ro mosyyeHue, BUAbI CTEKIIa

67 Pemenue 3aaau pa3nuyHbIX TUIIOB

68 CucremaTu3anus 1 0000IIeHHe 3HaHUN IO
teme "Hemeramisr"

69 KonTtponrHas padora no teme "Hemeramnsr"

70 AHanmu3 pe3ysbTaToB KOHTPOJIbHOU paboTHl,

KOPPEKIHs OINO0K




71

ITonoxxenune merainos B llepuoauyeckoi
CHUCTEMEC XUMHUUYCCKUX 3JICMCHTOB.
OCOoOGEHHOCTH CTPOEHUS IJIEKTPOHHBIX
000JI0YEeK aTOMOB METAJUIOB

72

OO0mue ¢puznyecKue CBOMCTBA METAJLIOB.
HpI/IMeHCHI/Ie MCTaJIJIOB B 6I)ITy 1 TCXHUKE

73

CmaBsl MetaioB. Kopposust metamios

74

Pemenne 3aaa4 pa3jIMuHbIX TUIIOB

75

DNEKTPOXUMHUECKUN Psiji HAllPsDKEHU N
MeTaiioB. OO01iue crnocoObl MOJTy4YeHHUs
METAJUIOB

76

O6mras xapakTepuctuka MetamioB | A-rpynmnsl
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuii v Kanuii: noigy4yeHue,
¢bu3nyeckrue 1 XMMHUYECKHE CBOICTBA,
IIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEIUHEHUN

77

O6mras xapakrepuctuka metaion |HA-
rpymibl [leproandeckoi cucTemMbl
XUMHUYECKUX JIEMEHTOB. Maraui M KaJbI[Hi:
noJydeHue, GU3NIecKue 1 XUMHIECCKUE
CBOMCTBA, MPUMEHEHHNE MPOCTHIX BEIIECTB U
UX COEIUHEHUN

78

XKécTrkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

AIOMUHHAI: MOJIY4YCHHUC, q)HSH‘leCKI/Ie n
XUMHNUYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

80

AM(I)OTepHHC CBOMCTBA OKCHAA U TUApPOKCHU A
AITIOMUHUA, THAPOKCOKOMIIJICKCHI AJIFOMHUHNA,
HUX IPUMCHCHUC

81

Pemenune 3amau Pa3JIMYHLIX TUIIOB




[Tpaktudeckas padora Ne 7. Pemenue

82 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"MeTasuibl IJIaBHBIX IOArpyHn”
OO01mmas XxapakTepucTUKa METaIOB TOOOYHBIX

83 noarpynin (b-rpynm) Ilepuonnyeckoit
CHUCTEMBI XUMHYECKHX JIEMEHTOB

84 DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa U
€ro COCTMHCHUM, UX PUMCHCHHE
Baxwuerine coeMHEHNs] Maprasiia.

85 [TepmaHranaT Kanus, €ro OKUCIUTEIbHBIC
CBOMCTBaA
dusnyeckne U XUMUYECKHE CBOMCTBA JKeme3a

86 u ero coenuHeHni. [lorydenne u mpuMeHeHne
CIUIaBOB JKeje3a

87 dusnvecKknue U XMMHUYECKHUE CBOMCTBA MEIH U
e€ COeTMHCHUH, UX TPUMEHEHNE
®Ou3nvecKrue U XMMUYECKHE CBOMCTBA IIMHKA B

88 €ro COeAMHEHUH, NX TPUMEHEHHE.
I'apOKCOKOMITIEKCHI IIMHKA
[IpakTuueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"MeTasibl TOOOYHBIX MOATPYHH"

90 Pemrenue 3a1a4y pa3auvHBIX THIIOB

o1 O06001IeHre U CUCTeMAaTH3alls U3Y4eHHOTO
Martepuana no teme "Metamib"

92 KonTtponpHas padota no teme "Mertasibr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,

KOPPEKIIHSI OIHO0K




Ponb xumun B oGecrieueHun yCTOWYUBOTO

94 pa3BuTus yenoBeuecTBa. [loHATHE O HAYYHBIX 1
METOJIaX UCCICAOBAHUS BCIICCTB
Hayunble npuHIUIIBI OpraHUu3aliu

95 XUMHUYECKOTO MMPOU3BOJICTBA. 1
[IpomblnieHHBIE CIOCOOBI TTOJTYUEHUS
BaKHEHUIIINX BEIIECTB

96 XUMHYECKOE 3arps3HEHUE OKPYKaroIen 1
Cpebl ¥ €ro MOCJIEICTBUS

97 XuMHs 1 3I0pOBbE YesioBeKa. JIekapcTBEHHBIE 1
cpencTaa

98 Xumus uiiy. Poiab XxuMuu B o0ecrieueHuu 1
MUIIEBOI 0€30IaCHOCTHU

99 KocmeTtnueckue u napdroMepHbie CpeacTBa. 1
BrerroBas xumus
XuMUs B CTPOUTENIbCTBE. BaxkHenue

100 CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIS 1
MaTepHuabl

101 XuUMUS B CEIBCKOM X03siicTBE. OpraHnyeckue 1
Y MUHEpaJIbHBIC YI0OpECHHS
CucreMaruzanys 1 0000IIeHEe 3HAHNUI IO

102 1
TEME

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






