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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUU Ha ypOBHE CpPEAHETO 00IIero oopasoBaHuUsl pazpaboTaHa
Ha ocHoBe DexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Odenepanuny, TpeOoBaHMH K pe3ynbraTaM OcCBOeHHMs (enepaiibHOM  00pa3oBaTeIbHON
nporpamMmbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHOro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro oOpa3oBanusa ydvammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBINTYCKHHUKOB IIKOJIBI,
HEOOXOAMMYIO /ISl afanTalii UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKM3HHM B COLIMYME, a
TaKXe I MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JlydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosararomumu nosoxxenuamu ProC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCS CIIEAYIONIME BBHIOIHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH obecreynBaeT MOIyYeHUE
IIPEJICTaBICHUS O LESAX, COJEp)KaHUU, oOLIel cTpaTernu OO0y4eHMsl, BOCIIUTAHUS U
pa3sBUTHsI O0YYAIOLIUXCS CPEACTBAMU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  NIpeoycCMaTpUBaeT  ONpejesieHue:
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Yy4eOHOTo
MarepHuaia, KOJUYECTBEHHBIX M KAuYeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATEITLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUH oO0ydaromuxcs B paMKax HTOrOBOH arrectauuu B (opMe eIuHOTro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepkKaHKE, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax  OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPUPOBAaHHUE €ro IO KJAcCaM, OCHOBHBIM COZAEP>KaTENIbHBIM JIMHUSAM/paz/iesiaMm
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOro JIIsl U3Y4eHUs
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOSHHS Kypca, BHYTPUIIPEAMETHBIX H MEXITPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEpIpEeTAaluIo Iefiell W 3aJad H3y4eHus IpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU TIAHUPYEMBIX pe3yJIbTaToB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CPEAHEro oouero oOpa3oBaHUs
(IMIHOCTHBIX, METANPEMETHBIX, TIPEAMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TI03HABATEIbHBIX JIEMCTBUI OOYYaloOLIErocss IO OCBOEHHUIO COJCpKAaHUs
npeaMera.

[To Bcem Ha3BaHHBIM MO3ULUSAM B HOpOrpaMMe IO XUMHHM HPEAyCMOTpeHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs. 3a



npenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH coliep:kaHus yd4eOHOTo MmpeaMeTra « XUMUsS» 0CTaéTcsl BOZMOKHOCTh BbIOOpa €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIInpOBaHHOTO 00yYeHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TalloM IMOJYYEeHUS XHMHYECKOTO
o0pa3oBaHusi B paMKaxX U3Y4YCHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHUX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3ydeHue TMnpeaMera «XHUMHsS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA paCUIUpPEHUE U
yrayOleHne TEOpPeTUYECKON W MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BBIOpaBIIMX
ornpenenéHHbId MpopmIb 00yueHHs, B TOM YUCIE C NEPCHEKTHBON MOCIEAYIOUIETO MOIydYeHHUs
XUMHUYECKOro 00pa3oBaHus B OpraHu3alusax rnpodeccuoHanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHU, YMEHUN palliOHATH3AIMH Y4eOHOTO
Tpyna W  OO0OOMEHHBIX CIOCOOOB  ACSATENBHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnsie Kypebl — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpENIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluy COJCpPKAHUS ITHX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuyusx 6a30BOro u
yriayO0nE€HHOrO ypOBHEM U3yUEHUS IpeaMeTa.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas XxuMmus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHNE,  TIO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIUi  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COCAMHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJIEHUS MPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKHU 3PEHUSI XUMUUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b OOBICHSAETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu e€ 00pa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. M3ydeHWe THMNOB pEAKIM JOMOITHIETCS
(dbopMUpOBaHKEM IPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIN3E PacIlIaBOB
U pacTBOpPOB BeHIECTB. B Kypce opraHuyeckod XHUMHHM TpPH PACCMOTPEHUU PEAKIIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX 3 dexTax,
0 B3aMMHOM BIJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3YYEHUs i1 KIaccoB ompeaenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JONOJHEHHUH K o0mel cucTeMe NpeIMEeTHBIX 3HaHUI) OKa3bIBalOT BIMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACpPKAHMM TMpeAMeTa s KIACCOB XHUMHUKO-(DH3HMYECKOro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO MaTepuaja mo oOImeld XUMUU.
[Ipy w3yueHuu mpenMeTa B JaHHOM cly4yae akIEHT OyIeT ciaeinaH Ha OOIIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsi TEOpuUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MAcChl W DHEPIHH, 3aKOHBI
TEPMOJUHAMUKH, SJICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOE.



B 10 ke Bpems B copiepyKaHUU IpeaMeTa il KJIACCOB XMMHKO-OMOIOTUYECKOT0 PO IIs
00N yAETbHBIA Bec OyleT MMETh OpraHuyecKas XuMus. B aToM ciaydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOpPOM BXOJAT, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOABI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOLECCOB (DOTOCHHTE3A, IbIXaHHs], TUIEBAPECHUSI.

B mnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HayYHBIX 3HAHWN M3Yy4EHUE MpeaMeTa
«XuMus» Ha YrayOia€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3AX C y4eOHBIMU
npeaMeTaMu, BXOSIIIMMHU B COCTaB MPEIMETHBIX o0sacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«MaremaTtuka u uHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
NEPBOCTENIEHHOW 3HAYMMOCTH SIBisieTcd (OPMUPOBAHME OCHOB HAyKM XUMHM Kak 00J1acTU
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMITOHEHTOB MHUPOBOW KYJIbTYpbI. PemieHue 3Toi 3agaun Ha yriryOJEHHOM ypOBHE M3Y4YEHUS
mpeaMeTa MpeArnoaaraeT peajn3auio TakuX enei, Kak:

e (QopmupoBaHuE NPEICTABICHUNA: O MAaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABA€MOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CHUCTEME €CTECTBEHHBIX HAYK U
e Beaymeil ponu B 00ecleYeHNH yCTOMYMBOIO Pa3BUTHS UYEIOBEYECTBA: B PEIICHUU
po0JieM HSKOJIOTMUYECKOM, SHEPreTUYeCKOW W NUILEBOM O€30MacHOCTH, B Pa3BUTUHU
MEIMIIMHBI, CO3/JaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruHu, B
o0ecrnieueHnu palnoHaIbHOIO IPUPOJIOTIOIB30BaAHUS, B (dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYyphl YETIOBEKA, a TAKKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEXallUX B OCHOBE XUMHUYECKOW COCTaBIISAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHATHHA, 3aKOHOB U
TEOPUM XHMMHUHM, COBPEMEHHBIX IPEJICTABICHUH O CTPOCHUHU BELIECTBA HAa Pa3HBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMYECKUX W KHMHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHMS XUMHUYECKHX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX U JUCHEPCHBIX CHCTEMax, 00 o0mux
HAYYHBIX IPUHIUIAX XUMUYECKOT'O IPOU3BOJICTBA;

e (QopmupoBaHue y 00y4arOImIMXCSi OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKHX 3HAHWUU Uil OOBSICHEHHS KJIIOYEBBIX HIEH W MpoldiiemM
COBPEMEHHOM XUMHH, 1 OOBSCHEHMS W MPOTHO3HPOBAHUS SBICHUH, HMMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pEHIeHHUs] MpoOJeM, CBSA3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAINW3a W OLEHKH C MO3MIMH 3KOJOTHMYECKOU
0€30MacHOCTH MOCTEACTBUIM ObITOBOM M MPOU3BOJICTBEHHOM JEATEIbHOCTH YEIIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIIOJIB30BAaHUEM U IepepaboTKon
BEIIIECTB;

e yriyOJeHHe TpPEACTaBICHUH O HAYYHBIX METOJaX IO3HAHUs, HEOOXOMUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUYECKUX
SBIICHUH, WMEIONMX MECTO B TPHUPOJAC, B TPAKTHUECKOW IESATEIBHOCTH U
MOBCEHEBHOM KU3HHU.

B 1utane peanuzamym TepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIONINX (QYHKIUH
LIEJIOCTHOM CHUCTEMBI CPEIHEro oOIIero oO0pa3oBaHMs MPH M3YUYEHHH IpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TaKHUE LIETTH U 3a]]a4H, KaK:

e BOCNHTaHHE YOEXKAEHHOCTH B IIO3HABAEMOCTH SIBJICHUW MPHUPOJBI, YBAKEHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M TMPHUKIATHBIX MCCIEJOBAaHUN B



XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO M MMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX HWHTEPECOB, HHTEUICKTYAJIIbHBIX W  TBOPYECKHUX
CrocoOHOCTE 00yJaromuxcsi, GOopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0Opa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEHIHON
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JEATEIBHOCTH, OTBETCTBEHHOIO OTHOIICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO MPHPOIOINOIL30BAHUS, Pa3BUTHE
OKOJIOTHYECKOM  KYJNbTYphl,  HpUOOpPETEHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I WM3YYEHUS XMMHUU Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIiepoaa. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsI3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIbI epeKpbIBaHUA aTOMHBIX OpOUTAJIECH, G- U
n-cBsi3u. OnuHapHas, ABOMHas M TpoilHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJAxX
opranudeckux peuects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3IeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaYE€HNUE TEOPUN CTPOEHUSI OPraHUYECKUX COEIUHEHUM.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHYHBIX BHIOB:
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buasl wH30Mepumu: CTpYyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[Ipencrasnenue o kiaccupuKanuu opraHu4ecKux BemecTs. [loHsaTre o GyHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKJIATypa OPraHUYEeCKUX
coequaenuii (IUPAC) u TpuBnaibHbie Ha3BaHHSI OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn W kjnaccuuKanus — OpraHMdeckux  peakuumi.  OKHCIUTENIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B OPraHUUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILlCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuid psii ajakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, TETHIPUPOBAHUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKyNl alkeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOWHOW CBS3M, NOJMMeEpHU3alnuu M okucieHud. lIpaBuino MapkoBHUKOBA.
KavecTBeHHbBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS M IPUMEHEHHE aITKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOECHUS W XMMHUYECKMX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaHeHOB.



AnkuHBI. ['OMOJIOTHYECKHI psii aTKUHOB, 00mas (Gopmyina, HOMEHKIATypa U U30MEpPHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOSANHEHUS, JUMEPU3alluu U TPUMEpPHU3alluu, OKuciaeHus. KucioTHble CBOICTBa ajIKWHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknMu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3071a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3ona. Ilpeacrasienue 06 opueHTHPYIOLIEM ISHCTBUU 3aMeCcTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzamust  ctupona. CrocoObl  MONyYeHUST W NPUMEHEHHE  apOMaTHUYECKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKHi, KaTaTUTUYECKHii), pudopMuHr, nuponu3. [Ipogykrer nepepabotku HedTH, UX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIly, LHUAHOTPYIIy, amuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTtBopa Iménoud. BsaumopeiictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSIX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIICBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M MX MPEeBpallleHUN: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajius, B3aUMOJCICTBME alleTWIeHa ¢ aMMHUAayHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)XCHHE YyriIepoja W BOJOPOJAa B OPraHHMYECKUX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

IIpenenbHble OmHOATOMHBIE CHUpPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeETaHoja U
sTaHosa). ['oMonorudeckuit psij, odmias Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHUSI.
@u3nyeckue CBOICTBA NPEICNIBbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBS3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METaHOJa Ha OpPraHU3M YeJlOoBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOMCTBA: peakUUU 3aMEIICHUs, B3aUMOACUCTBHE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykieouiabHOro 3aMenienus. JleficTBre Ha oprann3m yenoBeka. CrocoObl MOTyYeHHS
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO Spa.
®dusnueckue cpoiicTBa peHosma. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHona. KauecTBeHHBIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4YEeHUS M MpUMEHEHHe (eHoza.
®denondopManbaeruaHas CMOJa.

KapOoHuIbHBIE COCNMHEHHS — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJIarypa. PU3MyUecKue CBOMCTBA ajbJETMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQJIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE abIETHUJIOB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TIpeelibHbIE KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMICTBa, peakuus STEepUPHUKAIUHU, PEaKLIUUd C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasre kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. ['oMmoornueckuii psin, odmas Gopmyna, u3oMepuss 1 HOMEHKIIATYpa.
®u3nuecKue U XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTIOYHOU Cpejie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THAPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COJAEPIKAIIUX OCTATKU HETIPeIeIbHBIX )KHUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

OO6mass xapakTepucTuka yrieBonoB. Kiaccudukamus yrieBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuIbl: TIOKO3a, (GPyKTO3a, Tanakro3a, pubo3a, Je30KCupruoo3a.
®dusnueckue CcBOWCTBA M HaxoxaeHwe B mnpupone. dorocuHTe3. XUMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpYyNN, CIMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuiel: caxapo3a, MajabTO3a M JIaKTo3a. BoccraHaBnuBaromue u
HEBOCCTaHaBIUBatoLMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha WU LeJUItoio3bl. (PDui3nuyeckue CBOMCTBa Kpaxmaia M IeJITHOJIO3BL.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAs PEaKUusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa 1IEJITIOJI03bI: THAPOIIN3, MOTydeHHE 3(PUPOB LeTt003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCrepUMEHTaJIbHbIE METOJbl M3YyYEHHUS BELIECTB U UX IpPEBpallleHUI: pacTBOPUMOCTH
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJACHCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajbJETU] Ha pacKaJI€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM KaJiusi (BO3MOXHO MCIIOJB30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIMH Ha
anbJeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(ll)), peakus rounepruHa
¢ ruapokcunom meau(ll), xumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiiCTBHE
pacTBopa TOK03bl ¢ THapokcuaoM meau(ll), B3aumomeicTBue Kpaxmana ¢ HOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHbIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHMYeckHe TpoM3BOAHbIE aMmMuaka. Kiaccudukanuss amMHHOB:
annpaTHUecKue U apoMaTU4YecKHe; MepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHWMHUYECKOE CBOWMCTBA
ann(paTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACHUCTBUE MEPBUYHBIX
aMUHOB C a30TUCTON KUCI0TON. CONMM aJIKWIaMMOHMS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHWInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMIIMHA.
KavectBennsle peakuuyn Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMiHOB. [losyueHue aHWIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OThenbHbIE NPEACTABUTENU  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOMN CcBs3u. bruonorndeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THAPOIIU3
HENTUIOB.

benkn xak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, JACHATypauus, KaueCTBEHHBIC PEaKIUH Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HMX IPEBPALICHUI: pacTBOpEHUE
0enIKOB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, I[BETHbIE pEaKkIMM Ha OEJIKU, pelIeHue
DKCIIEPUMEHTAIBHBIX 337a4 10 TeMaM «A30TCOAEp/KAIMe OpPraHWYeCKHE COCIUHEHHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

OcCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IIOJIMMEPHU3ALUs U TOJIMKOHICHCALIMSL.

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTHIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, [IOJIMMETUIIMETAaKpUIIar, MOJIMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnactoMepbl: HaTypalbHbI KaydyK, CHHTETHYECKHME Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedaoH, KeBiap, AIEKTPONPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
JKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «Pacrno3HaBaHKe IIaCTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyIsipHO (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB pEAaKIIMU U/UITM UCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (HOpMYJIIbI
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIM CIIOCOOOB MOJYYEHHS,
ONpeleNIeHUE AOJIU BbIX0JA IPOAYKTA PEAKIUN OT TEOPETUYECKH BO3ZMOYKHOTO.

MexIpeamMeTHbIE CBA3H.

Peanu3anus MeXNpeaMEeTHBIX CBA3EH NPU M3YYEHMM OpraHmyeckod xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHWE, HAY4HBIH (akT, ruUmoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIOJEHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usnka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (M3UYECKUE BEIWYHMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.



buonorus: xierka, opraHu3M, 3Kocuctema, omochepa, MeTaboONIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexXHONOTHS: TUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATHHOTO MHUTAHUS, MOIOIIIUE CPEICTRA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUECKUN AeMeHT. M3oTomnbl. CTpoeHHe 3EKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaims XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amementsl). Pacmpenesnenue
AJIEKTPOHOB MO AaTOMHBIM OpOUTANSIM. DJEKTPOHHBIE KOH(PHUTYypallM aTOMOB SJEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHUU, DIIEKTPOHHBIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuit 3akoH u llepuogmueckas cucrema xumuueckux »saeMeHtoB [[.M.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsl CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEHICCTB IO TPYIIaM U
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JUIMHA CBA3U. [10NSpHOCTh, HANIPABIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIpHbIE B3aUMOACHCTBUS.

BasieHTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUH SJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAYe€HHWE KOMIUIEKCHBIX coenuHeHud. [loHsitue o
KOOPJIMHALIMOHHON XHUMUH.

BeniectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. THUIBI KPHUCTAJUIMYECKHUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTne o nucnepcHbix cucremax. McTuHHbIEe pacTBOpbI. [IpeacTaBiieHre 0 KOJIOUIHBIX
pactBopax. CrmocoObl BbIpaKEHHsI KOHIICHTpAIIMH pPAaCcTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas ~ KOHILEHTpanus. HacelllleHHble W HEHACHIIIEHHBIE  PacTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparsi.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMUYECKUX BEIISCTB. TpHUBHATBHBIC HA3BAHHS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakliii B HEOPraHU4eCKOW U OpraHMYecKoil XUMHUHU. 3aKOH
COXpAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W TMPEBPALICHUS SHEPTUU MPU XUMHUYECKUX
peaknmsax. TermnoBsie 3QPEKTH XUMHUECKUX peakiuil. TepMOXuMHUYEeCKre ypaBHCHHUS.

CKOpOCTh XUMHUYECKOW PEaKIHH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIE
Y TeTEepOreHHbIe peakunu. Kartanus u kaTaau3aTopsl.

OOpatumbie ©  HeoOpaTHMbBIE peakluh. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XHMHYECKOTO paBHOBeCHS. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHE XUMHUYECKOTO PAaBHOBECHS:
TEeMIIepaTypa, JaBJIEHUE M KOHLEHTpAlMu BEIECTB, y4acTBYIOIIUMX B peakuuu. [Ipunuun Jle
[Tarensbe.



DOnekrponuTtnueckas gucconuanus. CuipHble U ciiadble  AIeKTposuThl. CTeneHb
nucconuranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okuciaeHus. OKUCIUTENns U
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeline OKUCIUTENH U
BOCCTaHOBUTEIHU. MeTO/1 2JIeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3YYEHHUsl BEIIECTB M HUX IPEBPAIICHUN: Ppa3lioKEHUE
NEepOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTallM3aToOpa, MOJENIN KPHUCTAJUIMYECKUX PEIIETOK,
IPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IMOMOUIBbIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCKHX 3ieMeHTtos [I.M.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTponust HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonyyenue, pusuueckre U XUMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpObl. BakHeNIMe KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOr€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbl U
MEPOKCH/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M UX coiu. OCoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeneHue cepsl u €€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (PU3MUEeCKHMe U XUMHYECKHE
cBoMcCTBAa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIM.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M ero coeaMHEHUl. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupojie, CrocoObl MONy4eHHs, (HU3UUECKHE U XUMHUYECKHE
cBoiictBa. @Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYrnepon, HaxoxIeHHe B Tpupone. AimorpornHble Moaudukanuu. dusmueckue u
XUMHYECKHE CBOWCTBA MPOCTHIX BeIIeCTB, 0o0Opa3oBaHHBIX yriepogoMm. Oxcunx yraepoma(ll),
okcupa yriaepona(lV), yrompHas kucinota u €€ coiau. AKTUBHPOBAHHBIA YToib, aJcoOpOIHs.
Oymiepensl, rpadeH, yriepoaHble HaHOTpyOku. IIpuMeHeHHMe TpOCThIX  BEIECTB,
00pa30BaHHBIX YIJIEPOJOM, H €r0 COEAUHEHU.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (U3HuecKue U XUMHUYECKHe
cBoiictBa. Okcun kpemaus(l1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUS U €ro
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbI CTEKJIA.

[Tonoxenue metamion B [leproanueckoil cucteMe XUMHUYECKUX 21eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTaIIoOB B ObITY U TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUN PpsJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METaJUIOB: TUAPOMETAIUTYPIHs, MUPOMETAJUTYPrusl, deKTpomeTaityprusi. [lonsitue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



Obmas xapakrepuctika MeTauioB |A-rpynmsl Ilepuoandeckoil CUCTEMBbl XMMHUYECKHX
anemMeHTOB. Hatpuii u xanuit: monydenue, pu3nyeckne M XMMUYECKUE CBOMCTBA, MPUMECHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHYECKHX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOWCTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB U X coenuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMMHHUI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMEOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA Xpoma U ero coeAuHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[lony4yeHnue u npuMeHEHUE Xpoma.

®us3nyeckue M XHMMHMYECKHE CBOMCTBA MapraHiia M €ro COEIMHEHMH. Baxuenmme
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeguHeHui. OKcuabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUJIPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHrne HuHKa U ero COeIMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
00pa3IoB HEMETauIoB, TOpeHHe cepsl, (Gocdopa, xenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIEKIMU «MeTamibl W CIJIaBbl», B3aWMOJICHCTBHE IIEJTOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BAaHHE BUAEOMATEpUAIOB), B3aUMOJAECUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIOT U IIEJ0Yel, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOJa M KaTHOHBI METAJIOB, B3aUMOJICHCTBUE T'MAPOKCHIOB aTIOMUHUS U LIUHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX CoeTUHEHU», «MeTaulbl TJIaBHBIX HOArPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNH YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydHBIX
METOJaX IIO3HAHUS M METOJIOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpraHu3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MOYUYEHUs BaXKHEHIIINX
BElIECTB (Ha IMpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMblineHHbIE
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero nmocyiencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

XuMus U 370poBbe 4YelloBeka. JlekapcTBeHHbIE cpencTBa. llpaBuia ucnoiab3oBaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUU MEIUIIMHBI.

XVMUS TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHble cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHOMN )KU3HHU.

XUMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, Kepamuka. Matepuainbl
JUISL 371eKTpOHUKU. HaHOTEeXHOIO0THH.

Pacuérnbie 3aaun.



Pacuérel: Macchl BemiecTBa WM 00BEMa Ta30B MO0 M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MacChl (00BEMA, KOJIMUECTBA
BEIIIECTBA) IMPOJYKTOB PEAKLMHU, €CIM OJHO W3 BEIIECTB MMEET MPHUMECH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKkIMH, €CIM OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OnpeAeN€HHOM MacCOBOM JI0JE€d PACTBOPEHHOIO BEUIECTBA, MACCOBOM JOJM W MOJSPHOU
KOHLEHTPAllUU BEILECTBA B PAacTBOPE, IOJIA BBIXOAA IPOAYKTa PEAKLIUH OT TEOPETUYECKU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U NOHSTUN, IPUHATHIX B OTJEJIbHBIX [IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1e ecTeCTBEHHO-HAay4YHblE IOHATHUSA: SIBJICHUE, HAy4HbIH (DakT, rumoresa, Teopus,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOCINPOBAHHUE.

®uznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOINBbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHHE BEUIECTBA, WACAIBHBIN Ta3, (U3UYECKUE BEIMYWHBI, CIMHUIIBI
U3MEpEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTaboIM3M, MaKpo- H
MHUKpPORJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, FOPMOHBI,
KpYTrOBOPOT BEUIECTB U IMOTOK HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XuMU4€ecKasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IMPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaToB, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€PHAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBUM € CHCTEMHO-AEATENbHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNCKOM IpakJaHCKON
UJICHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIICHUIO;
HaJIM4Me€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXCs
PYKOBOACTBOBATLCSA IMPUHATHIMU B OGH.IGCTBG npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIBTYphl; CIIOCOOHOCTh CTABUTh LIEJIU M CTPOUTDH KU3HEHHBIE
IIJIaHBbI.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOopMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeAMeTa «XHMHS» OTPAXKAIOT CPOPMHUPOBAHHOCTH
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIILHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

MNpEaACTaBJICHHUA O COLNUAJIbHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOI;'I ACATCIIBHOCTH IIPpU CO3AaHUHA y‘Ie6HI)IX ITIPOCKTOB,
peleHnH y4yeOHBIX M IMO3HABATENbHbIX 33/1a4, BHINOJIHEHUN XUMHUECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOH NesATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XHUMHU;

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHHU, OCO3HaHWA TOIrO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAaT JJIHUTCIbHBIX Ha6J'IIOI[CHI/II\/’I,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;

WHTEpeCa M TI03HABAaTEIbHBIX MOTHBOB B TIOJIyYEHHH | TIOCIEOYIONIEM AaHaJH3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIOCOOHOCTH OICHUBATh CHUTyallUHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMU, U
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBAapuIlEd C MO3MLUI
HPABCTBCHHLIX U IIPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHHs KYJIbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTEW 3J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOroIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
KHU3HH, B TPYJIOBOH JI€ATEILHOCTH;

IMOHUMAaHHA [OEHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e301macHoOro
MOBCACHH B CUTYyAllUAX, YTPOKAIOIHNX 310POBbIO U ) KU3HU J'IIOI[GfI;



OCO3HAHMSI TOCIEACTBUI M HENPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJICHUS alKoros,
HapKOTUKOB, KypeHUs);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHME€ B PEIICHUM IPAKTUYECKUX 3aJad COLMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO MpOo(peccuil pasiMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLy, JTIOASAM TPyJla U pe3yabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOM TPACKTOPHUH OOpa30BaHMA,
Oyaymei npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPO/E KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTUKEHUN XUMHUU JUIsl PELLIEHUSI BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpHUsTHBIE SKOJIOTMYECKUE MOCIEACTBUS MpeapUHUMAEMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COLIMATIBHOM MPaKTHKE, CIIOCOOHOCTH U YMEHHsI aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HayYHOTI'O MBIIIIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U 4YEJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTHM XUMHH JJIsi COBPEMEHHON LMBUIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBl€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, B PELIEHUH ITI00ABbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHU MEIHIIMHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPyAa M SKOJIOTHYecKH KOMGOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHHUMAaHMs CYIIHOCTM METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOIIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IeJIBIO MOIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITETILHO UCIOJIb30BATh XUMUYECKHE 3HAHUS JJIS PELIeHUs podiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;



UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IMYHbIX cdepax NpodeccuoHaTbHON
JeATEIIEHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPaMMBI MO0 XMMHU Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUIT (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUTLINHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTus, SIBJICHUE, MPOIecC, CHCTEMa, HAyYHBIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHe);

YHHUBEpCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBarone (HOpMUPOBaHHE (PYHKIMOHAIBHOM TI'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aronXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a3oBble JIOTHYecKHe NeiCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeNeNATh LEeNH MAeATeIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPHUH HX JOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIONb30BaTh TPHU OCBOCHMM 3HAHUNW MPHUEMBI JIOTMUECKOTO MBIIUICHUS: BBIIEIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OT/IETbHBIX (PAKTOB U SABICHUM;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(l)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaKHI/II\/JI;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpacCyKIeHUs (MHIYKTHBHBIE, JE€IyKTHUBHBIE, I10 AaHAJOTHUM),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHSTh B MPOIECCEe MO3HAHUS HCIONb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xuMu4deckas (GopMmyna, ypaBHEHHE XHMHUYECKON peakiuu — TpU pEIIeHUd Y4eOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3aaad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JUTSI BBISIBTICHUS] XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHiA;

dbopMyIUpOBaTh MEMM H 3aJa4d  KCCIEAOBAHUS, HCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (1)OpMI/Ip0BaHI/I$I THUIIOTESBI IO MPOBEPKE MPABUIIbHOCTHU BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

BIIQJIETh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHUS YUCHHUYECKHUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOIATh 332 XOJOM IPOIIECCa, CAMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (OopMyIUpOBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICJIOBAHUS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;



npuoOpeTaTh ONBIT YYCHUYECKOM HCCIIEAOBATENILCKOM M TPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 33/1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB MIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PaA3IMYHBIX HCTOYHMKAX HWHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble TmocoOusi, pecypcbl HHTepHera),
aHAM3UpPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpopMaLuu, He0OOXOAUMOM JUIs BBIIOJIHEHHS YUeOHbIX 3ajjau ONpeIeIEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIOJIB30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKON
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KoMMmyHHnKaTHBHBIE YHUBEpPCaJIbHbIE YUeOHbIE 1eliCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMO TeMbI B X0/1€ AHAJIOTa /WU JUCKYCCUH,
BBICKA3bIBaTh HJIeH, (POPMYIHUPOBATH CBOM MPEIOKECHUS OTHOCUTEIIEHO BBIITOJIHCHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMEW PEe3yJbTAaTOB IMO3HABATEIILHOM JESATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJIHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATH BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCJICTOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKIeHUS U OOMEHAa MHEHHUSIMH.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIroOpuT™M JEUCTBUN NPU BBHINOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YYETOM MOJyuyeHHs] HOBBIX 3HAHUHN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAaMOaHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI M0 XMMHUU Ha YIiyOJI€HHOM YpPOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuuYecKue A y4eOHOro Mmpeamera
«XUMHUS» HaydHble 3HAHHUS, YMEHHSI U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MUHTEPIpETAluu U
npeoOpa30BaHUIO 3HAHHUM, BUABI I€ATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TaKXK€ B peaJbHBIX MXHU3HEHHBIX CUTYalUsX,
CBSA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IPEIMETHBIE PE3YyJbTaThl IIPEICTABIICHBI I10
roJlaM U3y4eHHusl.



10 KJIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYEHHH OPraHUYECKOM XHUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U €€ PO B 00ECTICUCHHH YCTOMYHMBOTO PA3BUTHS YEIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBON O0€30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpHajoB, HOBBIX HCTOYHHUKOB SHEPrHH, B OOECIICYCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUH, KOTOpas BKJIKOYACT: OCHOBOIIOJATrarolIue
HOHATHS — XUMHYECKHIl 3JIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUS aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENLHOCTh, CTEINEHb OKUCIICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA OOBEM, YIJIEPOJHBIM CKEJIET,
byHKIIMOHAIbHAS TPYMIa, pajuKan, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass W MPOCTPAHCTBEHHAs (reoMeTpHdYecKasi, ONTHYecKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U a30TCOJAEpKAIUE
OpraHUYECKHUE COCIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoaunueckuit 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranmyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUS MAacChl BEIECTB, 3aKOH
COXpaHEHHMS U TPEBpAIlCHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMUYECKHUX SIBIICHUM; MPEICTaBICHUA O MEXaHU3Max
XUMHUYECKUX PEaKIUd, TEPMOJMHAMUYECKHMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB U TPYII aTOMOB B MoOJEKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3¢ dexTr, opueHTaHTsl | U Il pona); gakronornyeckue cBelIeHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUUECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHbIX MPUHIUIAX XMMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpe MPOU3BOICTBA METAHOJa, IepepaboTKN HePTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISATH XapaKTEPHbIE MPU3HAKU TOHATUM, YCTAaHABINBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS MIPU OMMCAHUHU COCTABA, CTPOEHUS U
CBOMCTB OPraHNYECKHUX COCITMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUISl COCTABICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTaBJISITh ypaBHEHUS XHMHUYECKHUX peakUMid M pacKpbplBaTb HX  CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN  IOCPEICTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OayaHca JTHUX pEaKIWW, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpaIIEHHBIX HOHHBIX YPABHEHMUIA;

U3TOTaBIMBATh MOJEIM MOJEKYJl OpraHMYeCKHUX BEIIECTB [UIsl WJUTIOCTPAllUU  MX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUM: yCTaHABIUBATh MIPUHAIIEKHOCTh U3YYEHHBIX OPraHU4YEeCKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpEeAeNEHHOMY KJIacCy/TpyIIe COeJMHEHUH, 1aBaTh UM
Ha3BaHU 10 cucteMarndeckoir HomeHkinarype (IUPAC) i nmpuBoIuTh TpUBHATIHHBIE HA3BAHUS
JUISL  OTHENBHBIX TMPEACTABUTENE OpPraHWYeCKUX BEIIEeCTB (STUJIEH, AalleTHJIeH, TOIYOJI,
[JIMLEPUH, STUJICHIINKONb, (eHon, QopManbaerua, amneTaablIeru], aleToH, MypaBbUHas
KHCIJIOTA, YKCYCHAasl KHUCJOTa, CTE€APUHOBAs, OJICMHOBAas, MaJbMUTUHOBAS KHUCJIOTHI, TJUIMUH,
aJlaHWH, MaJlbTo3a, GPYKTO3a, AHWIIUH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OPMUPOBAHHOCTh YMEHHsS OMPEACNATh BHUJ XHUMHUYECKOW CBSI3M B OpPraHUYECKHX
coeMHEHUX (KOBaJCHTHAas U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);



c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHUS OPraHMYECKUX
BemecTB A. M. bytiepoBa miis 0OBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3UYECKUEe U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPTraHUYECKUX BELLECTB!
QJIKAHOB, LUKJIOAJIKAaHOB, AJIKEHOB, AJKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJOB,
CIHPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOA0OB (MOHO-, TU- U NOJIMCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILHX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKMX COEIMHEHMH OT KPaTHOCTU M THIIA
KOBaJIEHTHOM CBSI3HU (OG- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKHM YIJIEBOJAOPOJHOTO ChIPhS
(He(Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W NPAaKTUYECKOe NPUMEHEHHE
IPOAYKTOB EpepabOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaX
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHHMH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS  IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHUCTEMAaTH3alMIO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — /7151 U3Y4YEHUsl CBOMCTB BELECTB U XUMUYECKUX PEAKIIMIA;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUAMHU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHMYeCcKOl XUMHMHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyraMm U
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C MCHOJb30BaHMEM (DU3MUECKUX BEIUMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacuéThl MO0 HAXOXACHHUI0O XMMHUYECKON (hOpMyIbl BellecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATh M OLIEHUBATH C MO3UIMHA
HKOJIOTUUECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JAEATEIBbHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepabOTKON BEIIECTB, HCIOJIb30BATh TOJYUYEHHbIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XMMHUYECKUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PAa3IMYHBIX KIJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pellleHne DJKCIEPUMEHTAIbHBIX 33Jad [0 PACIO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro oOpalleHuss C  BellecTBaMH U JJaOOpaTOpHBIM
o0opynoBanuem, (opMyIUpOBaTh IeNIb HMCCIEIOBAHUsS, NMPEICTABIATh B pa3iIu4yHONl (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOiroAaTh IMpaBUiIa HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBENEHUs: B OBITY M TPYIAOBOMU
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXAlOUIEW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO AECWCTBHS HA JKUBBIE OPraHU3MbI ONpPEIEIEHHBIX
OpPraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHATM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  MPUMEHEHHS  OPraHWYECKMX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JIb3A;



c(OPMHPOBAHHOCTh YMEHMU: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKON
MHQOpPMALlUU B Pa3IMYHBIX MCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeAcTBa
MaccoBoi HMH(popmauuu, VHTEpHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uHpoOpMaluIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C ITOCTABICHHOM yueOHOH
3a/1a4en.

11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHudecKas XUMHD)
OTpaXkaroT:

c(OPMHUPOBAHHOCTH MPEJCTABICHHUHA: O MaTepHAILHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSX
Y II03HAaBAaCMOCTHU SIBJICHUM NPUPOIBI, O MECTE U 3HAYCHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYeHUH YCTOWYMBOTO PAa3BHUTHUS, B PEIICHUH MPOOJIEM IKOJIOTHUECKOM,
SHEpPreTM4ecKoil M MuIIeBOM 0e30MacHOCTH, B pa3BUTHM MEAMLMHBL, CO3JaHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
IPUPOONOIb30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO M IPHPOIHON CPEIC;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTUS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIE OpOHMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, T'MOpHIM3aLis
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEHEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, METAJUINYecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEAKLHUs, PACTBOP, SJIECKTPOJIMTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALUs, CTENeHb JAMCCOLUAlMM, BOJOPOJIHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIii, CKOPOCTh XMMUYECKON
peakuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBl (TEOpUs 3SJIEKTPOJUTHUYECKOU
auccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpPaHEHHS MacChl BEILECTB,
3aKOH COXPAaHEHMs U NPEBpAILEHUs DHEPIMM IIPU XMMHYECKHUX PEaKLUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKHUE 3HAHUsA, JICKALIME B OCHOBE IOHMMAaHUsA INPUYUHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBIICHHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
VMOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXAaHU3Max
XUMHUYECKHX pEeaKklui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
IPOTEKaHUs, O XHMMHYECKOM PpaBHOBECHUH, pPAacTBOpax M  JUCHEPCHBIX  CHCTEMAX;
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTUYECKOW MAEATENbHOCTH YEJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIEe IPU3HAKK MOHATUH, yCTaHABIUBATb
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUS NPU ONHCAHWM HEOPTaHWYECKHX
BELIECTB U UX NPEBPAILEHUN;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYIO CHMBOJHUKY ISl COCTaBIICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbIE Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XMMHUYECKOM CBSI3M (KOBaJIEHTHAs, MOHHAs, MeETaJuInyecKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCMMOCTb CBOICTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIaCCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBa IO HX
COCTaBY, XMMHMUYECKHUE PEaKLMU IO PA3IUYHBIM MPU3HAKaM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, HW3MEHEHHIO CTEIECHEeW OKHUCICHHUS 3JEMEHTOB,



00paTUMOCTH, YYacCTHMIO KaTaju3aTopa U JApPYrue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U
KpUTEPUU 11 KJIacCU(PUKALNN U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBATH CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpeneeBa, UCOB3Yysl MOHATUS «IHEPreTUYECKUE YPOBHMY, «IHEPIETHUECKHUE MOTYPOBHUY,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMa»; OODBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHUMHUYECKHX JJIEMEHTOB M HX
COEQMHEHMH 10 nepuojaM u rpynmam Ilepuonnueckoit cucremsl . 1. MeHnneneeBa, BAICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEUIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXkAATh CYIIECTBOBAHME I'€HETUYECKON CBS3U
MEXy HEOPTaHHYECKMMU BEIIECTBAMH C IIOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuil MOCPECTBOM COCTaBJICHMS AJIEKTPOHHOTO OanaHca 3TUX Peakiyil; peakiuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
TUAPONIN3A; PeaKkIuil KOMILIEKCOOoOpa3oBaHMs (Ha MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakiuui ¢ y4€TOM MX DSHEPreTUYECKUX XapaKTEPHUCTHK, XapaKTEp H3MEHEHUS CKOPOCTH
XUMHUYECKON pPEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKE XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUSI 110]] BIUSHUEM BHEIIHUX Bo3nencTuil (nmpuniui Jle llatense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUUYECKHE PEAKIINH, JIKAIIUe B OCHOBE
MPOMBIIIIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, OOIIue HaydHble MPUHIUIIBI
XUMHUYECKHX TPOMU3BOJICTB; LEI€CO00OpPa3HOCTh INPUMEHEHUS HEOPraHWYeCKUX BEIECTB B
IPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLLIEHUS PUCK-TIONb3a,;

c(OPMHPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOJaX HAyYHOTO MO3HAHUS SBICHUMN
Opupoabl — HaOMIOJEHHE, U3MEpPEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] MPUMEHSATb 3TU 3HAHUS TMPHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAHUM BEIIECTB M ISl OOBACHEHUS XUMHUYECKHX SBJICHUH,
HUMEIOIIHUX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHON KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IHPEAMETOB Juii 0ojiee OCO3HAHHOIO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH Pacu€Thl: C UCIIOIB30BaHUEM MOHATHH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UIu 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO U3 YHYAaCTBYIOIIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(ppeKTa peaklnu; 3Ha4eHUs BOJOPOIHOrO MOKa3aTelsd paCTBOPOB KUCIOT
U IIenoveil ¢ M3BECTHOM CTEMEHbI0 TUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTa PEAKIIMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHJIE PAaCTBOPA C ONPENEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); J0JIU
BBIXO/1a MPOJYKTa peakuu; 0ObEMHBIX OTHOILIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEILHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKUH
HKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEIECHUE CPEbl PACTBOPOB BEILIECTB C ITOMOILBI UHIAUKATOPOB,
U3Y4YE€HHUE BIUSHUS pPa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XHUMHYECKOM pEaKIMH, pelIeHue
AKCIIEPUMEHTABHBIX 3a/1a4 1Mo TemaMm «Mertamib» u «HemeTtamnsl»y) ¢ cOONOAeHUEM TPaBHI
Oe3omacHOTO OOpalieHuss ¢ BEIeCTBaMU M JabOpaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH



IeNb  MCCIENOBAaHUs, TMPEACTABIATh B Pa3UYHONM (opMe pe3ynbTaThl 3KCIIEPHUMEHTa,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COOTIOATh MPaBUiIa MOTH30BAHUS XUMUYCCKOU MOCYIOU U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3HOro
MOBE/IEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEISIX COXPAHEHHUS CBOErO 3/I0POBBS,
OKpYXKArolIe NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
ONAaCHOCTh TOKCHYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpMUPOBAHHOCTh YMEHHI: OCYLIECTBIIATH IEJICHANIPABICHHBIM MOUCK XUMHYECKON
uHPOpPMALlUK B PA3IMYHBIX MUCTOYHUKAX (HayyHas M ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoil uHGopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOU
3aJ1avuen.
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10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOM
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OpPTaHUYECKUX COCTUHEHHM.

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoa
(oCHOBHOE U BO30YXKIEHHOE COCTOSIHHUS).

BanenTHele BO3MOXKHOCTH aToMa yriepoaa.

XuMHUecKas CBSI3b B OPraHUYECKUX
coeuHEHUsIX. MeXaHu3Mbl 00pa30BaHHUS
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBSI3EH.

Teopust cTpoeHUsI OpraHUYECKUX
coenuHenuit A. M. Byrneposa.

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (}eKTHI B MOJIEKYJIaX OPraHUYECKUX
COCJIMHEHMH.

[IpencraBienue o knaccuukanuu u
cucrematrueckas Homenkinarypa (IUPAC)
OpPraHMYECKUX BEILECTB.

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHN.

Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TEME

AJIKaHbBI: TOMOJIOTUYECKHUH psiJl, 001as
(bopMyna, HOMEHKJIAaTypa U U30Mepus,
JIEKTPOHHOE U POCTPAHCTBEHHOE




CTPOEHHUE MOJIEKYII.

10

11

12

dusnyeckue U XUMUYECKHAE CBOMCTBA
AIIKAHOB.

Haxoxxnenue ankaHoB B IpUpOJIE.
CrniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKaHOB

[uknoankansl: obmmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIOCOOBI
HOJTyYEHHS U IPUMEHEHHE.

13

14

Pemenune pacu€tHbIX 3a1a4 Ha
OTpeieTICHUE MOJICKYIISIPHOI (hOPMYITBI
OPTraHMYEeCKOro BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B €r0
cocraB. CucreMaTu3alus U 0000IIeHHE
3HAHUH I10 TEME.

AJKEHBI: TOMOJIOTHYECKHH psif, 001Ias
¢dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CtpyKTypHas U [UC-TPaHC-U30MEPHUS
AJIKEHOB.

15

16

dusnueckue 1 XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa
CrniocoObl nosy4eHus U NpUMeHeHue
QJIKEHOB.

17

[IpakTuueckas padora Ne 1 o reme
"IlonyuyeHune sTUIEHA U U3yYEHUE €r0
CBOMCTB"

18

Pemenue pacuéTHbIX 3a1a4 Ha
OIIpeIeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT O BEIIECTBA

19

AJNKaIueHbl: CONPsHKEHHBIE,




M30JIMPOBAHHbIE, KyMYJIHPOBAaHHEIE.
Oco0eHHOCTH NIEKTPOHHOI'O CTPOEHHUSI.

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX

20
JIMEHOB

21 CrocoObI MoTy4YeHus: U IPUMEHEHNE
aJIKaJCHOB
AJKUHBI: TOMOJIOTHYECKHIA psijl, 001as

29 dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3HYEeCKre CBONCTBA.

23 XuMHYecKre CBOMCTBA aJIKMHOB

24 KauecTBeHHBIE peakiiMy Ha TPOMHYIO CBS3b

o5 CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKUHOB

26 Pemienne sazat: pacyéThl 0 ypaBHEHUIO
XUMUYECKON PeaKIuu

27 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe
ApeHbI: TOMOJIOTUYECKUH PsIJI, 00IIIast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

28 MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OeH30J1a ¥ TOIyoJ1a, UX (PU3HYECKUe
CBOMCTBaA

29 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMCIICHHS
XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIUU

30 MPUCOSAMHECHHUS, OKUCIICHHE TOMOJIOTOB
OeH30I1a

31 OCOOEHHOCTH XMMUYECKUX CBOMCTB
CTUpOJIa

32 Pemenune pacu€THbix 3a/1a4 Ha

OTIpeieIeHue MOJIEKYIIIPHON (OPMYJIBI




OpTraHU4Y€CKOIro BEIICCTBA

33

34

CrniocoOblI MoTy4eHus U IpUMEHEHUe
apeHoB

I'eneTnyeckas CBsI3b MEXKIY Pa3IMUYHBIMU
KJIacCaMH YTJIEBOJOPOIOB

35

Pacuérel o ypaBHEHUSM XUMHUYECKUX
peakuuid. Cuctemaru3anus u 06001eHne
3HAHUU 1O TeMe

36

37

38

39

[Tpuponnsriii raz. [lomyTHble HEPTSIHBIC
rassl

KameHnHslil yroiaps 1 IpOayKThl €T0
nepepadoTKu

HedTb 1 criocoOb! €€ mepepaboTKH.
[TpuMeHeHne NPOYKTOB IepepadoTKU
HePTH

['eneTnueckas CBsI3b MEXKAY pa3THIHBIMU
KJIaccaMH YTJI€BOJIOPOIOB

40

["ajoreHonpou3BOHBIE YTIEBOJOPOIOB:
AIIEKTPOHHOE CTPOEHHE; PEAKIINU
3aMelleHus TajoreHa

41

JlelicTBue mIien04Yel Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiicTere
JIUTAJIIOT€HAIIKAHOB C MarHUEM M [IUHKOM

42

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
pazneny "Yriaesogopoast”

43

44

KonTpomnpHas pabota mo Teme
"Yraesogopoer"

[IpenenbHBIE OTHOATOMHBIEC CITUPTHI:
TOMOJIOTHUYECKUH psij1, oOmast popmyra,
CTPOCHHE MOJIEKYJI, NU30MEPUS,
HOMEHKJIaTypa, Kinaccudukarms,
(bu3HYEeCKre CBONCTBA




XUMHUYECKUE CBOMCTBA MPEAETbHBIX

45 OJTHOATOMHBIX CIIUPTOB

16 CriocoObI mosTyueHus 1 IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB
ITpocteie 3¢upbl: HOMEHKIATYpa U

47 U30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XMMHUYECKHX CBOUCTB
MHOroaToMHbI€ CIIUPTHI: STUIECHIIIMKOIb U

48 TIIMIEPUH, UX (pU3nYecKre 1 XUMUIECKHe
CBOMCTBa

49 CriocoObl nostyyeHus 1 IpUMEHEHNE
MHOTOAQTOMHBIX CITUPTOB

50 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYEeCKHe
cBoiicTBa. TOKCUYHOCTH (peHOTIa

51 XUMHYECKUe CBOMCTBA (heHOoa

59 CrniocoObl Mosy4eHus U NpUMeHEeHue
denona
[Tpaktuyeckas padora Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"CnupTsl U eHOoIbI"

54 Cucremaru3zaius 1 00001IeHHE 3HAHUH 110
TeEMe
AJbJIerupl ¥ KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHe KapOOHUJILHOU IPYIIIbL;
TOMOJIOTHUECKHUE psibl, 00miast popmyina,
WU30MEepHs 1 HOMEHKJIaTypa

56 Anbaeruapl ¥ KeTOHBI: (U3HYECKUE
CBOWCTBA; peaKkIK MPUCOECTUHEHHUS

57 Peakiiuu okucieHus 1 KayeCTBEHHbIE
PEaKINH aTbJIETUIOB U KETOHOB

58 Crioco0bI TOTyYeHUST aTbACTUIOB U

KCTOHOB




59

OnHOOCHOBHBIE TIpe/IeNIbHBIC KAPOOHOBBIC
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

60

61

W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOWCTBA
XUMHUYECKUE CBOWCTBA MPEAEIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM
KHUCI0Thl. MHOrooOpasue kapOOHOBBIX
KHUCIIOT

63

Oco0eHHOCTH CBOWCTB: HENPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
KHCIIOT. HpeZ[CTaBI/ITeJII/I BBICHINUX
KapOOHOBBIX KHCIOT

64

[TonaTne 0 MPOU3BOJHBIX KAPOOHOBBIX
KHUCJIOT

65

66

67

CniocoOsbI MoTy4eHus U IpUMeHEHUe
KapOOHOBBIX KUCIIOT

CrnoxHbIe 3(UPHI: TOMOJIOTHYECKUHN P,
oOmras popmyna, U3oMepHs U
HOMEHKJIaTypa

dusndyeckre U XUMUYECKIE CBOMCTBA
3¢upoB

68

69

Pemienne pacu€THbIX 3a7a4: IO YPABHEHUIO
XAMHUYECKOW PEaKIU, Ha ONPEIECICHNE
MOJIEKYJISIPHOH (POPMYITBI OPTaHHYECKOTO
BeEIIleCTBA

[Ipaktudeckas padora Ne 3. Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"Kap6onoBsie kucnoThl. CinoxHbIe dQuphI"

70

XKupsl: crpoenue, puznveckue u




XUMHUYECKHE CBOWCTBA (TUAPOITU3)

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEpXKAIINX OCTATKHU HETIPEACIbHBIX
YKUPHBIX KUCTO0T. XKupsl B mpupoje

72

73

74

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o

CUHTETHUYECKUX MOIOIIUX CPENICTBAX
(CMO)

['enernueckas cBs3b yIrieBOJOPOAOB U
KHUCIIOPOJICOIEPKALINX OPraHNYeCKUX
BEIIECTB

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
peakui

75

Cucremarusanys U 0000IEHUE 3HAHUN 10
TEME

76

OO61mas xapakTepucTHKa YIiIeBOI0B U
KJaccuukanus yrieBojoB (MOHO-, TU- U
MOJIMCaXapHUIbl)

77

78

Monocaxapusl: (hu3nuecKrue CBOMCTBA U
HAaXO0XJIEHHE B MPUPOJIE

[Ipumenenue rioKko3sbl, €€ 3HaUeHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma

79

Jucaxapunpl: caxaposa, MaJIbT03a U
nakro3a. HaxoxneHnue B npupoje u
IPUMEHEHHE IUCAXaPUIOB

80

81

82

[Tonmcaxapuapl: CTpOEHHE MAaKPOMOJIEKYT,
(u3HyecKre 1 XMMUYECKHE CBOMCTBA,
npUMEHCHHE

ITonsTHE 00 HCKYCCTBCHHBIX BOJIOKHaX

Pemenue pacueTHbIx 3a/1a4 Ha
ONPEAEIIEHUE JOJIM BbIX0/1a MPOAYKTa
PEAKIHH OT TEOPETUUECKU BO3MOKHOTO




83

84

85

86

Cucremaruzanys 1 0000IeHre 3HAHUN 110
pazzaeny

KonTtponpHast pabora o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coeauHeHHs"

AMUHBL: KIacCUpUKAIHS, CTPOCHUE
MOJIEKYJI, o0mmas popmyiia, u3oMepus,
HOMEHKJIaTypa 1 (hU3MYecKre CBOWCTBA

XUMHUYECKHE CBOMCTBA anu(pPaTHIecKux
aMHUHOB

87

88

89

AHunuH: CTPOCHUC aHUJINHA, 0COOEHHOCTH
XUMHYSCKHX CBOMCTB aHHJIMHA

CrniocoOblI MoTy4eHus U IpUMEHEHUe
amu(aTHIEeCKUX AMHHOB

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nuzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbpHBIC IPEACTABUTEIH 0L
AMUHOKHCIIOT

90

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUCHHNE aMHHOKHUCIIOT.
Cuntes u TUAPOJIN3 MCIITUA0B

91
92

93

benku kak mpupoaHbIe TOTUMEPHI;
CTPYKTYPHI O€ITKOB

XuMudeckue CBOMCTBA OEJIKOB
A3oTcoepKaliie reTeporuKInIecKue
coenuHeHUs. HyKIeMHOBBIE KUCITOTHI:
COCTaB, CTPOEHHE U OMOJIOTHYECKas POJIb

94

95

[IpakTuueckas padora Ne 4. Perenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"A3oTcoaeprKale opraHu4ecKue
coenqnueHusa”

[TpakTrueckast pabora Ne 5. Pemienue




9KCHEPUMEHTAJIbHBIX 331a4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coenuHeHun"

96

KonrtponbHas pabora no reme
"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

97

98

OcHOBHBIE IOHATUSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METOJBbI UX CUHTE3a —II0JUMEPU3aLIUs U
IIOJIMKOHICHCALUS

[Inactmaccel. YTunuzamus u nepepadoTka
IIacTUKA

99

100

DJacToMepbl: HaTypaJIbHbIN
CHHTETUYECKHE KayuyyKku. Pe3una
Bosokna: HaTypanbHbIe, HCKYCCTBEHHEIE,

CHHTCTHUYCCKHUC. HOJII/IMepI)I CIiIenuaJIbHOIro
Ha3Ha4YCHUA

101

[TpakTtuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue miIacTMacc U BOJIOKOH"

102

O06o0011eHNEe U cUCTeMaTU3aIHs
M3YYEHHOT0 MaTepuaia 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

KosauuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara
n/n Tema ypoka Bcero Kontpoapnbie  Ipaxruieckue fll3yqennﬂ gg?aﬂﬂiifeﬂbﬂble
padoThI padoTshI pecypeb
1 Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM 1
3nemMeHT. M30Tonsl
2 CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Knaccudukanus XuMu4ecKkux 31€MEHTOB (S-, 1
p-, d-, f-amemenThI)
4 Pacnpenenenue 351€eKTpOHOB 11O ATOMHBIM 1
opOuTasiM
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
3) 3JIEMEHTOB B OCHOBHOM U BO30YX1EHHOM 1
COCTOSTHUU
6 OJeKTpOHHbIE KOH(PHUTypallMi HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
[Iepnoanueckuii 3axoH u [lepnoanueckas
7 CHUCTEMA XUMHUYECKHX ieMeHToB /1. 1. 1
Mengeneesa, CBsI3b C COBPEMEHHOM TEOpHEI
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 1
IIPOCTBIX U CJIOKHBIX BEIIECTB IO IPyINIaM U
nepuogam
9 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 1
TeEME
Bunper xummudeckoii cBs3nu. MexaHn3MEbl
10 00pa30BaHUs KOBAJICHTHOM CBS3H. 1

Bonoponnas cBsi3b. MexMOJIEKyIIIpHbIE




B3aUMOJICUCTBUA

11

BaneHTHOCTh U BaJleHTHbIE BO3MOXKHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

Hpe,I[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAaB U HOMCHKJIATypa

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tuibl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

14

15

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

VicTuHHBIE pPacTBOPHI: HACHIIIICHHBIE U
HEHACHIIICHHBIE, PACTBOPUMOCT.
Kpucrannoruapatsl

16

17

18

Crioco0bl BbIpaXKeHUs KOHLIEHTPALUU
pacTBOpoOB

Pemenue 3a1ay ¢ ucnosib30BaHUEM MTOHSITHH
"MaccoBast 10JI1 paCTBOPEHHOIO BellecTsa',
"MoJisipHasi KOHIIEHTparus'"
Knaccudukanus u HomeHkiaTypa
HEOPraHUYECKUX BEILECTB

19

20

CI/ICTeMaTI/ISaI_II/IH n 0606H_ICHI/IC 3HAHUMH 110
TEMEC

KonTtponbHas padora no temam "Ctpoenue
aroMma. [lepuonnueckuii 3aKOH 1
[lepronnyeckas cucreMa XUMHYECKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHorooOpasue BeriecTs"

21

Knaccudukanus XuMU4ecKux peakiuui B
HEOPraHWYECKON U OPTaHUYECKON XMUMUH.
3aKOH COXpaHEHMsI MAcChl BELLIECTB; 3aKOH




22

COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPH
XUMHYECKHX PEaKIUIX

TennoBble 3 (HEeKThl XUMUYECKUX PEaKIUii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

26

Bbluncienus no ypaBHEHUSM XUMHUYECKUX
peakuuii ¥ TEpPMOXUMUYECKUM YPaBHEHUSIM
CKOpOoCTh XMMHUYECKOH peaklnH, e€
3aBHCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanms u karanusaropsl

['oMoreHHbIe U reTeporeHHbIe peakuu
[TpakTiueckast pabota Ne 1 mo Teme
"BiusiHre pa3mUYHbIX (GaKTOPOB HA
CKOPOCTbh XUMHYECKOU peakiuu"

27

28

29

30

31

32

33

OO6paTtumbie U HEOOpATUMBIE PEaKIUU.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padbora Ne 2 o teme
"BausiHue pa3nuuHbIX GaKTOPOB Ha
M0JIO’KEHNE XUMHUYECKOTO paBHOBECHS"

DnekTponuTHdeckas auccounanus. CuiabHbIe
U cradbie AeKTponuThl. CTeneHb

U CCOIHAIAN

Honnoe npousseaenue Boabl. Cpena BOIHBIX
pactBopoB. Bogopoausiii mokaszarens (pH)
pactBopa

I'moponus coneit. Peakuuu, nporekaromue B
pacTBoOpax dIEKTPOJIUTOB

[TpakTrueckast padota Ne 3 o Teme
"XUMHUYECKHE PeaKIIMU B pacTBOpax
3JIEKTPOIUTOB"

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHEIE

peakuuu. BaxxHenme OKUCIUTENN U
BOCCTAHOBUTEIHN




MeTo/ 37IeKTPOHHOTO (37I€KTOHHO-HOHHOTO)

34 1
OajnaHca

35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB 1
BEIECTB

36 Pemenue 3aay pa3nuaHbIX TUIIOB 1

37 Pemenue 3a1ay pa3nuaHbIX TUIIOB 1

38 CI/ICT?'MaTI/IBaI_II/Iﬂ 1 000011IeHrEe 3HAHUH 110 1
TeMe "XuMuueckue peakiuu'

39 KOHTpOJ'I'{:HaSI pabora 1o Teme "XuMHIECKUE 1
peakuu
[Tonoxxenne Hemeramnos B Ilepunoanueckon

40 CHCTEME XUMHUYECKuX 3yemMeHToB [1. M. 1
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS HX
aToMoB. Pu3HyecKue CBOHCTBA HEMETAIIOB

41 AnoTponusi HeMETauIoB (Ha IpUMeEpe 1
KHCJIOPO/JIa, cephl, hocdopa u yrieposia)

42 Bognopona: nonyuenue, pusndeckue u 1
XMMHUYECKHE CBOMCTBA. [ Mapuibl
["anoreHsl: HaXOXKACHNUE B IPUPOJIE, CIIOCOOBI

43 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE 1
CBOMCTBaA
l'anorenoBonopoasl. Baxunermue

44 KHUCTIOPOJICO/IEPIKAIINE COSAMHEHUS 1
rajJoreHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 noJryueHus rajgoreHoB. [Ipumenenue 1
TaJIOTeHOB U UX COCTUHEHUH
[Ipaktuueckas padota Ne 4. Pemnienne

46 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME 1
"T"a;moreHsr"

47 Kucnopon: nabopatopHbie u 1

IMPOMBIIIJICHHBIC CII0COOBI MOJIy4CHUA,




du3nyeckue U XumMuueckue cBoictra. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

48 OKCHIIBI U TIEPOKCH/TBI

49 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB
Cepa: HaXOXXJEHHE B TIPUPOJIE, CTIOCOOBI

50 MoTy4eHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA

o1 CepoBonopo, cynbhuabt

50 Kucnopocoaepxaiue COeIMHEHHS! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KMCIIOThI
[IpakTuueckas padora Ne 5. Pemenue

53 3KCHEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHus"
A3OT: HaX0XKJICHHUE B TIPUPOJIE, CIIOCOOBI

54 MoJTyueHusl, PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa. AMMHAK, HUTPHUIbI

55 Kucnopozacoaepskamme coeiMHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHue a30Ta U €ro COeTUHEHHI.
A30THBIE y10OpeHus
®dochop: HaXOXKIEHHE B IPUPOE, CIIOCOOBI

57 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE
cBoiicTBa. Pochuas! u Gochun

58 Oxkcunsl pocdopa, pochopcoaepxariue
KucJIOoThl. Conu (hochOpHON KHCIOTHI

59 [Tpumenenue pocdopa u ero coenuHEHHI.
®ocdopHble yroopeHus
[IpakTuueckas padora Ne 6. Perenue

60 IKCIIEPUMEHTAIILHBIX 337124 10 TeMe "A30T U
docdop u ux coenuHeHus"

61 Yrnepoa: HaXxoXIeHUE B MPUPOJIE,

AJUTOTPOITHBIC MOAM(UKAINK; (U3HIECCKUE U




XUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHHUEC

Oxcupn yriepoaa(ll), oxcun yrinepona(1V),

62 YTOJbHasl KUCJIOTA U €€ COIU .
63 Pemienue 3a1a4 pa3nuyHbIX THIIOB 1
Kpemuuii: HaxoxaeHue B IpUpoe, CriocoObl
64 MoTy4eHus1, GU3NIECKHUE U XUMHUYECKUE 1
CBOMCTBA

65 Oxcupn kpemuusi(1V), kpeMHUEBast KUCIIOTA, 1
CUJIMKATBI

66 [IprMeHeHne KpeMHUS U €r0 COCTMHEHUM. 1
Crekii0, €ro moyiyueHue, BUAbI CTEKIIa

67 Pemenue 3a1a4u pa3audyHbIX THIIOB 1

68 CI/ICT?'MaTI/ISaI_II/I}I 1 000011IeHIe 3HAHUH 110 1
teme "Hemeramibr"

69 KonTpoapHas padora o teme "Hemeramisr" 1

70 AHanmu3 pe3yabTaToB KOHTPOJIbHON paboTHI, 1
KOPPEKIIHSI OIIHOOK
ITonoxenue MmeraiuioB B llepuoanyeckon

71 CHUCTEME XUMUYECKUX AJIIEMEHTOB. 1
Oco0eHHOCTH CTPOEHUS DIIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB. 1
[IpuMeHeHHe METAIIOB B OBITY M TEXHUKE

73 Cnasel MeTaiioB. Koppo3ust meTamioB 1

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB 1
DIIEKTPOXUMUYECKUHN Pl HAIPSKEHUM

75 MeTaisoB. O0mue crnocoObl MOTyYeHUS 1
METaJIJIOB
OO6mas xapaktepucTtuka MmetayioB |A-

76 rpynnsl [lepuoanyueckoit cucTeMbl 1

XAMHUYECKHUX 3JIEMEHTOB. HaTpuii u kanuii:
nosryueHue, Gu3ndecKue U XUMHUIECKHe




77

CBOICTBA, IPUMEHEHHNE MPOCTHIX BEUIECTB U
UX COCOUHEHUN

O6mas xapakrepuctuka metaiuion |A-
rpynmnsl [lepuoanyeckoi cuctembl
XAMHUYECKHUX 3JIEMEHTOB. Maruuii u
KaJbIUil: MoJdy4YeHue, (pu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCANHEHUIN

78

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

80

AJTIOMUHMI: IMOJIy4YCHHC, q)HSI/I‘leCKI/Ie n
XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCUA ATFOMUHUA,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS, UX
IpUMEHEHHE

81

82

83

Pemenne 3aa4 pas3sJIM4YHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"MeTasuibl TIaBHBIX oarpymnmn”

OO0m1as XxapakKTepUCTUKA METAIIOB
no6ouHsIx noarpymi (b-rpymm)
[lepronnveckoit cCHCTEMBI XUMUYECKUX
3JIEMEHTOB

84

85

86

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COGHHH@HI/Iﬁ, HUX IPUMCHCHUC

Baxwuelimme coenMHEeHNsI MapraHia.
[lepmanranat Kanusi, €ro OKUCIUTEIbHBIC
CBOMCTBA

dusnuecKkue U XUMUUECKUE CBOMCTBA JKelle3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

dusnyeckrue U XMMHUYECKHE CBOMCTBA MEIH U




e€ COeTMHCHM, NX TPUMEHEHNE

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE. 1
['MIpOKCOKOMITIIEKCHI IUHKA
[TpakTuueckas padora Ne 8. Pemenue

89 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"MeTtasuibl T0OOYHBIX TTOArpyI"

90 Pemenue 3a1ay pa3nuaHbIX TUIIOB 1

91 O06o0011eHre U cUCTeMaTU3allks U3Y4€HHOTO 1
Martepuaia o teme "Mertamib"

92 KoHnTtposnbHas padora o teme "Mertamib" 1

93 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI, 1
KOPPEKIIHsI OIUOOK
Ponb xumun B obecrieueHun yCTOHYMBOTO

94 pa3BuTHs 4yenoBeuecTBa. [TonsaTue o 1
HAYYHBIX METO/aX MCCIIEIOBAHNUS BEIIECTB
HaydHble IPUHITUITBI OpTaHU3AIHH

95 XUMHUYECKOT0 IIPOU3BO/ICTBA. 1
[TpombIIeHHBIE CITOCOOBI TTOTYIEeHUS
BaXHEHIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYXKaromei 1
CpeIbl M €r0 TOCIEICTBUS

97 XUMUS U 30pPOBbE YETIOBEKA. 1
JlexapcTBeHHBIE CpencTBa

98 Xumus nuim. Poiab XuMuu B o0ecrieueHnu 1
MUILEBOM 0e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa. 1
beiToBas xumus
XuMHs B CTPOUTENBCTBE. BakHemne

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHbIE 1
MaTepHabl

101 XUMHUS B CEIbCKOM XO3sIICTBeE. 1




Opranuyeckue 1 MUHEpaJIbHbIE y100peHus

CucreMmarusanys U 0000IeHNE 3HAHUI 110
TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






