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MOSACHUTEJIbHAS 3AIINCKA
PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS

pa3zpabotana Ha ocHOBe {DenmepanpHOro 3akona ot 29.12.2012 N2 273-®3 «O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHOI oOpasoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Odeneparun Ha niepuoa 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot

29.05. 2015 N2 996 - p.).

XyUMHSI Ha YPOBHE YINIYOJIEHHOTO HW3YYEHHUs 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3ydyeHue nmpeamera, peaqu3yemMoe B YCIOBUAX  AU(GEepeHLUPOBAHHOTO,
npouibHOro OOy4YeHHs, MpPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
IpOAODKEHHs OOyuYeHHUsT B OpraHu3alusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIIUH.

B mnporpamme mno XMMHM Ha3HAuY€HUE TMpeaMeTa «XUMHUS» [OIydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBHM C  OCHOBONOJAraroUIMMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMUH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIMH:

« uH(OPMAIMOHHO-METOAMYECKAs, peanu3aluus KOTOpoll obecrieunBaeT
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWM, oOuel crpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOrO Npoduis;

e OpraHU3aLMOHHO-TUIAHUPYIOLIas, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: NPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTepUCTHK; MOAXO0A0B K (OPMUPOBAHUIO COJEPKATEIBHOU OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
paMKax HTOrOBOM arrectaliid B (OpME €IAMHOr0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriyOJI€HHOTO N3YUCHUST XUMUH:

e YCTAHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHue, 00s3aTeIbHOe
JUISL W3Y4YEHUsT B paMKax OTHENbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e AT NPUMEPHOE paclpeesieHHe Y4eOHOro BPEMEHH, PEKOMEHIYyEeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e TpemjiaraeT MPUMEPHYIO MOCHEAOBATEIIbHOCTh HM3YYEHHUS Y4EOHOTo
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JaT METOJUYECKYI0 MHTEPIPETAIMIO LIeJIeH U 3a7a4 U3yYeHUs IpeIMeTa
Ha yrayOJaEéHHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHUJOB
yue0OHO-IT03HABATENbHbIX  JCHCTBUIM  00ydaromerocs IO OCBOCHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMSIM B MpOrpaMMe MO XUMHUHU NPEayCMOTpPEHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TMpeJelaMH yCTAaHOBIEHHOW TMpOorpaMMoil 10  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIONICH COJIEp KaHMs yueOHOTO MpeaMeTa
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENENSIThCS B COOTBETCTBUHU C HANPABIECHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTtBUM ¢ KoOHUeNTyaldbHbIMH mnoJjiokeHusmMu @PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIUpoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUs HANpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  IOCJIEAYIOIIMM  3TalnoOM  MOJYYEHHS  XUMHUYECKOIO
oOpa3oBaHus B paMKaX W3yYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE TMpeaMeTa «XHUMHsD» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA  pacliupeHue U yriayOJieHHWe TEOpEeTUYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHusi, B TOM YHCJIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 NOAYyYEHUS] XUMUYECKOTO
oOpaszoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ a3Tum,
B cBere TpeboBanuii PI'OC COO K MIaHUPYyEMBbIM pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPaMMBI CPEAHEro 0O0Iero oOpa30BaHHS
U3yYEHHE TMpeaMera «XUMHs» OpPHEHTUPOBAHO TAaKXE Ha pEUIeHUuE 3a/1ad
BOCIIUTAHUS W COIMAILHOTO Pa3BHUTHs OOydaromuxcs, Ha GOpMHUPOBAHUE y HUX
OOLIEMHTEIUIEKTYaJIbHBIX YMEHUM, YMEHHIM pallMOHATM3alUK y4eOHOTO Tpyla U
O00O0OIIEHHBIX CHOCOOOB  JIESITEIBHOCTH, HWMEIOIMIMX  MEKIUCIUTIIINHAPHBIN,
HAANPEIMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepkanus KypcoB «Opranumdeckas xumus» ©u «OOmas wu
HEOpraHWYeCcKass XHUMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs MpeaMera. JDTa cUCTeMa
3HAHUM TMOJy4yaeT OompeneiaEHHOE TEOPETHUECKOE OMOJIHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIIMNA 00BEM  (AKTOIOTUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAQUMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIIyOJeHHs
IPEACTABICHU O CTPOEHUU BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKu. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWUYECKHUX IPEJACTABICHUAX O CTPOECHUU aToMa. XHMMHUYECKas CBS3b
OOBSACHAETCS ¢ TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN NpH €€ 00pa3oBaHUU U
pa3pyllIeHnH, a TAKKEe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUIOB  peakuud  JOmoJHsAeTcs:  (OpPMHpPOBAHHMEM  IpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IIPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOMpocaM 00 3JEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIHil.

Ocoboe 3HayeHHEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOTo poduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K OOIeld cucreme
IIPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE IpeAMETHI. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbInoe
3HaueHHUe OyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeiMeTa B JaHHOM Ccllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS
Macchbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIU3A, IMPEIACTABICHUS O
CTPOEHUH BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM IpeAMETa 1 KJIACCOB XMMHUKO-
Ounonornyeckoro npoduiist OONbIINKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumusa. B 3TOM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh g Ooliee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak



OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IIPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€JIKH, YTIJIEeBOJbl, HYKICHHOBBIC
KUCJIOTBl U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXAHUSI, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYIHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM IpEAMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuHblE MpeaMeTsl», «Martematuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[MIpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7auell MEepBOCTENIEHHON 3HAYMMOCTU SIBJISIETCST (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Npeanoiaraet
peanu3anuio TaKux LeeH, Kak:

« (opMUpOBaHHE NPEJICTABICHUNA: O MaTepUaIbHOM E€JUHCTBE MHMpa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posm B oOecrnedyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, PHEPTeTUYECKON M MUIIEBON 0€30IacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHnn palroHaIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEIOBEKA, a TaKKe HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHHME CHUCTEMBl 3HAHUM, JEXalUX B OCHOBE XMMHUYECKOU
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUs XUMHUYECKUX PEAKLUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX MPUHLIHAIAX XUMUYECKOTO POU3BOACTBA;

« (opMupoBaHue y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN i1 OOBSICHEHUS
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHWMUH, JJIsl OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pEIIeHUs TPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMUS,
aHaJln3a U OLICHKH C TIO3UIIMH 3KOJIOTrMUeCKON O€30MacHOCTH MOCIECTBUI



OBITOBOI M IMPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKUM  TPOW3BOACTBOM, HCIIOJIB30BAHUEM U  TepepadOTKOM
BEILECTB;

e yrayOJeHue  TpPEeNCTaBICHWH O  HAyYyHbIX  METOJax  IO3HaHMS,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKHUX SIBICHHUM, WMEIOIMHUX MECTO B
MPUPO/JIC, B MPAKTUYECKOU JIESITEIHLHOCTH U TOBCEIHEBHOM KU3HHU.

B nnane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 3aa4H, Kak:

e BOCHUTaHWE YOESKIEHHOCTH B TI03HABAEMOCTH SIBJICHUA TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAalUM K OOYYEHUIO U T[IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJKO ¥  CaMOBOCHMTaHUIO  HAa  OCHOBE  YCBOEHHUS
00I11eU€eI0BEYECKUX LIEHHOCTEH;

e pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, HHTEIUICKTYAIIBHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO M HENPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHUIO YCHEIIHON MpOo(hecCHOHaTbHON M 0OLIECTBEHHON JIEATENbHOCTH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMupoBaHHE YMEHUW W HABBIKOB PAa3yMHOI0 MPUPOAOINOIL30BaHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYpPbl, IPUOOpPETEHUE ONbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUYECKOMN AEATENbHOCTH.

OO611ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISi U3YUCHHUSI XUMHUH Ha yTIyOJIEHHOM
YpOBHE CcpeaHero oobiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HefieNt0).

COJEPXAHUE OBYUYEHUA
10 KITACC

OPI'AHNUYECKASA XUMUA
Teopernueckne 0CHOBbI OPraHUYECKON XUMHUH.
[Ipenmer W 3HAYEHHWE  OPraHUYECKOW  XHWMHUHU, [MPEICTABICHHE O
MHOT000pa31K OPraHU4YEeCKUX COCTUHEHUI.



OJNEeKTPOHHOE CTPOEHHUE aToMa Yriepojaa: OCHOBHOE U BO30YXKIAEHHOE
COCTOsIHUA. BalleHTHbIE BO3MOXKHOCTM aToMa yriaepoja. XUMHUYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKUenTopHbd). TUNBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnunapHasi, [BOMHAas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBSI3€ B MOJIEKYJIax
opraHuveckux BemecTB. [loHsATHE O CBOOOMHOM pagukane, HyKIeopuie W
aneKTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHbIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAaUCHUE TEOPUH CTPOCHHUS
OPraHUYECKUX COeNMHEHUH. MONeKyssipHble U  CTPYKTypHBIE  (HOPMYIIBI.
CrpykrypHble (QOpMYJbl pPa3IUYHBIX BHUAOB: pPa3BEPHyTas, COKpalléHHas,
ckenetHasi. M3omepusi. Bunbl wu3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnextpoHHbIe A(HPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3(PPEKTHI).

[IpencraBnenne o Ki1accUpUKALMK OpraHnyeckux BeniecTB. Illonarue o
byHkunoHansHOM rpymmne. ['omonorus. ['omonoruueckue psanpl. CucreMaTnyeckast
HOMeHKJIaTypa opranudyeckux coenuHeHuid (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHoCcTH U KiaccU(UKALUS OpraHUYECKUuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHWYECKHX BEUIECTB NPHU HarpeBaHUU
(taBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. 'oMoiornueckuii psj aikaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOIEKYIN alKaHOB, Sp°-
ruOpuau3anysl aTOMHBIX opOuTaned yriaepoaa, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.

XVWMHMYECKHE CBOMICTBA QJIKAaHOB: PEAKUUH 3aMELICHUs, HW30MEpHU3aLUH,
JETUAPUPOBAHUS, IUKIN3AINU, TUPOJIN3a, KpEKUHra, ropenus. [IpeacraBienne o
MEXaHU3ME PEaKIN pauKaIbHOIO 3aMEIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mIas ¢popmyna, HOMEHKIATypa U u3omepus. OcCOOEHHOCTH
CTPOEHUS ¥ XUMHUYECKHX CBOWCTB MabIX (IUKIOMPONAH, UHUKJIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTaH, MKJIOreKcaH) HuKiIoankaHoB. CrocoObl MOMy4YeHUs U
NPUMEHEHUE ITUKIIOAIKAHOB.

AnkeHbl. ['oMonornueckuii psiji ajakeHoB, ooOmias (GopMyra, HOMEHKIIATypa.
DJIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKEHOB, Sp*-



rudpuan3aiys aTOMHBIX opOuTaineil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKUE CBOMCTBA: PEAKLUHMH MPUCOEAVHEHUS, 3aMEIIEHUs B O.-MIOJIOKEHUE
Py JBOMHOM CBSI3M, MOJMMEpU3auud U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIEe peakiuy Ha JBOWHYIO CBs3b. CIOCOOBI MOJIYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukarus aakaaueHoB (COnpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposaruwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XMMUYECKUX CBOMCTB
CONPsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Iloaumepusamus
CONMPSHKEHHBIX TUeHOB. CriocoObl MOMyUYeHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. ["'oMomornueckuii psija alKWHOB, 001Iast Gopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuau3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHHUs, JUMEpU3alMu U
TpUMEPHU3ALMHU, OKUCIIEHHs. KHCITOTHBIE CBOMICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIIKUHOB.

Apomatudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHUS B O€H30IbHOM KOJIBLIE U
YTIEBOJAOPOJAHOM paJuKalle, PEaKkUMH NPHUCOCAUHEHUS, OKHUCIECHHE TOMOJIOTOB
oenszona. I[lpencraBneHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaTUKaIOB, KapOOKCUIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctupona. CrocoObl NOIy4YEeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHblil yrojib U NpoAyKThl €ro nepepadorku. CnocoOsl nepepaboTku HEPTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUM, KaTaIUTHYECKHil), pUGOPMUHT, MUPOIU3.
[TpoykThl nepepaboTKu HEPTH, UX IPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TAJIOTCHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEILEeHHs] TaJloféHa Ha TUAPOKCOrpyNIy, HUTPOrpynmny, HUaHOTPYIIILY,
amuHorpynmy. J[leficTBue Ha TaJIOT€HNPOU3BOJHBIE BOAHOTO U CIHUPTOBOTrO
pacTBopa mi€nour. B3auMoaencTBUEe OUTaJIOr€HAIIKAHOB C MarHMEM MU LUHKOM.
[TonsiTne 0 METANIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue
rajJlOTEHIIPOM3BOJHBIX  YTJIEBOJAOPOAOB B OBITY, TEXHHUKE M TIPU CHUHTE3e
OpraHUYECKUX BEIIECTB.

DKCNEepUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOIOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX



peakiuii yrJIeBOJOPOJOB Pa3IUYHBIX KIAcCOB (0OeciBeYMBaHWE OpPOMHOW WA
MOJHOW BOJBI, pPAcTBOpa MEpMaHraHaTa Kajlds, B3aWMOJEHUCTBUE AallETUJICHA C
aMMHauHbIM pacTBOpoM okcuga cepeodpa(l)), kauecTBeHHOEe OOHapyKeHHUE
yriiepoga ¥ BOJOpPOJA B OpPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTWICHA U
U3Y4YEHHUE €ro CBOMCTB, O3HaKOMJeHHE ¢ KoJulekuusamu «HedpTs» u «Yromby, ¢
oOpa3lamM  TJIacTMacc, KaydyyKOB M PE3HUHBI, MOJCIMPOBAHUE MOJICKYI
YTJIEBOIOPOOB U TAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamue opranndecKue coeJMHeHH.

[IpenenbHbie OoAHOATOMHBIE CcHUPTHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHo’da). ['oMonorudeckuid psan, obmas ¢opMyna, U30Mepus,
HOMEHKIaTypa #  kiaccupukanug. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOAQTOMHBIX CIIUPTOB. BOAOpOJHBIE CBA3M MEXIAY MOJEKYJIAMU CIIUPTOB.
XWMUYECKHE CBOWCTBA: PpPEAKIUHM 3aMENICHUs, JETrUpaTaldd, OKHUCIICHUS,
B3aUMOJCUCTBUE C  OpPraHMYECKUMHU U  HEOPraHWYECKHUMHU  KHUCIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3dupsl, HOMEHKIaTypa U u3oMmepusa. OcoOEHHOCTH (PU3UUYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaroMHbl€ CHUPTHI — STWICHIVIMKOIb W TriaunepuH. Duszndeckue u
XAMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJICMCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTAMH, KayeCTBEHHAs pEaklUus Ha MHOTOATOMHBIE
cupthl. [IpencraBieHre 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeEIIeHUS.
JleictBue Ha opranu3Mm dYenoBeka. CrnocoObl TONydYeHHUS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIBI U
oenzonbHOTO siipa. Pusmueckue cBoiicTBa ¢enona. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (enona. KadecTBeHHble peakuuu Ha (eHos. TokcuuHOCTH (PeHora.
CrniocoObl osrydyeHust ¥ npuMeHnenue penona. Genonpopmanbaeruanas cMoma.

KapOoHunbHbIe COETUMHEHUS] — aJIbJACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['oMoioruueckue psjibl aabIerujoB U KETOHOB, OOIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DPu3nuecKue CBONCTBA albJETHIOB H
KETOHOB. XMMHMYECKME CBOMCTBAa  ajbJIETHIOB M  KETOHOB:  PEaKUUH
npucoenruHeHns. OKUCICHUE AIbAETUI0B, KAUECTBEHHBIE PEAKIIMHA HA AJIbJACTUIBI.
CniocoObl OJTy4eHUs ¥ MPUMEHEHUE abJETUA0B U KETOHOB.

OmHOOCHOBHBIE TIpeIEIIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HOMeHKIIaTypa. Ou3nueckue CBOMCTBa
OJIHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepUPUKALNU, PEAKIUU C YYacCTHEM YTIEBOJOPOJAHOIO paJvKaa.
OcoOeHHOCTH CBOWCTB MYypaBbHUHOW KHUCJIOTHL. [loHATHE O TPOW3BOIHBIX



KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEAENTbHBIX W apOMaTHYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCHOT. [IpeacTaBurenu BBICIINX
KapOOHOBBIX KHCJIOT: CTEapHUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JUHONeH068as KUCIOThl. CrIocoObI OTyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psia, oOmas Qopmyrna, uzoMepus u
HOMEHKNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puandyeckue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHCJION M 1eso4Hol cpee. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPHKALUX OCTATKU
HEIPENENbHbBIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpbLT4 KaK cOJI BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBUE.

OOwras xapakTepucTHka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, J1-
U rnonucaxapuiel). MoHocaxapuIbl: TJIIOKO3a, (pPYKTO3a, rajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxOXkAeHHE B npupoje. DoTocuHTES.
XHWMHUYECKUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTHEM CIIMPTOBBIX U albIAETUIHON
IPYyII, CIHPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuisl: caxaposa, MajbT03a U
JaKkTo3a. BoccTaHaBnMBamoIKe U HEBOCCTAHABIMBAOIINE AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenne B mpupone u npumeHenue. [lomucaxapuasl: Kpaxmail,
IJIMKOTEH W 1enono3a. CTpoeHHME MAaKpOMOJIEKYJl Kpaxmania, IVIMKOT€eHa U
LEJUII003bl.  PU3MYECKHE CBOMCTBA Kpaxmanga M UEJUIH0JI03bl. XUMHUUYECKHUE
CBOMCTBA Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIN3, MOJyYeHHEe >PUpoB Leoa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN IIEIK).

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
PacTBOPUMOCTD Pa3JIMYHBIX CIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHCIICHHE JTUJIOBOTO CIIMPTA B aJbJIETM] Ha PACKAIEHHOW MEIHOM ITPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE PEaKUUW Ha albJerubl (C THAPOKCHIIOM
muammuncepeOpa(l) u  rugpokcuaom  menu(Il)), peakums raumiepuHa ¢
ruapokcugom Menu(Il), xumuyeckue cBOMCTBa pacTBOpAa YKCYCHOM KHUCIOTBHI,
B3aMMOJICHCTBUE PacTBOpa IIOKO3bl ¢ ruapokcuaoMm meau(Il), B3aumopeiictrue
KpaxMaJia ¢ MOJIOM, PELICHUE JKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHbBIE DUPBD».

A3oTcoaepxaliye OpraHuyecKue coeJUHEeHUsl.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe ammHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoOMaTUYECKWE; TEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoennie moJiekys, oOuas (Gopmysa, U30Mepusi, HOMEHKIATypa U (U3HUECKHUEe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,



ATKWIMPOBAHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCIJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEJCTAaBUTEIb AaMUHOB apomaTuyeckoro psina. CTpoeHue
aHwiIMHa. B3anMHOe BiIMsiHUE TPYNI aTOMOB B MoOJieKyJie aHuIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakiuu Ha aHmwiMH. CrocoObl
MOJIYYCHUS M TIPUMEHEHHE anudarndecknx aMuHOB. [lomydeHuwe aHWwIMHA W3
HUTPOOEH30171a.

AmuHokucioTel. Homenknatypa u uzomepusi. OTaenbHbIe IPeICTABUTENHN O
AMUHOKHUCIIOT:  TJIMLIMH, aJllaHuH. @Ou3nyeckue CBONCTBA aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBa AaMHHOKHCIOT Kak aM@OTEpPHBIX  OpPraHUYECKHX
COCIMHCHUM, peaKmus TMOJUKOHICHCAIINKA, O0pa3oBaHWE TMCNTUIHON CBS3H.
buonorudeckoe 3HaueHuE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypalus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBopeHue O€NKOB B BOJE, AcHATypaius OEIKOB MpH HarpeBaHUU, IBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3oTconepkalue — opraHMyeckue — coeauHeHus» U «Pacmo3HaBaHue
OPTraHUYECKUX COCTUHEHUI.

BrbicokoMoJieKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE MOHATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNU, CPEIHAS MOJIEKYISIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Matepuanbl. I[lmactmacchl  (MOJUATUIICH, TOJIUIPONUIICH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETaKpWIAT, TMOJUKAPOOHATHI,
noJidTUICHTepePTanar). Y Truiu3aius 1 nepepadoTka miacTuka.

DJ1IaCTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPONMPEHOBBIN, U30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AIIEKTPONIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB W HMX IPEBPAILCHUI:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE JKCIEPUMEHTAJIbHbIX 3amad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

PacuétHrble 3amaun.

Haxoxaenue MoJIeKyJIsIpHOM (OPMyNbl OpPraHUYECKOTO COCIWHEHUS TI0
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE



MOJICKYJIIPHON  (DOPMYITBI  OPTraHUYECKOTO COEOUWHEHUs To0 Mmacce (00bémy)
IPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKiuu W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBIIEHHE CTPYKTYpPHOH (QOpMyJIbI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WM CIIOCOOOB
HOJIyYEHUs, ONPEIECICHUE JIOJIM BBIXOJAa MPOAYKTAa PEAKIHUU OT TEOPETUUYECKU
BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHbIX CBA3EH NpU U3yUYEHUU OPraHUYECKONd XUMHUH B
10 kyacce OCYHIECTBIIIETCS YEpPE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSATHHA, TaK M TOHATUN, NPHUHATHIX B OTHENbHBIX MpPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpus, 3aKOH, aHAJINW3, CHUHTE3, Kiaccu(pukauus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®duszuka: Marepusi, aroMm, DOJIEKTPOH, WPOTOH, HEHUTPOH, MOJEKYIIa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MUECKHE BEIMYHHBI, CIWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPTHS,
macca.

buonorusi: kmerka, opraHuszM, 3Kocuctema, Ouocepa, MmeTaboONIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
doTtocuHTe3, nbIXaHWE, OEIKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIe HCKOMAEMBbIE, TOIIUBO.

TexHonorus: MNHILEBbIE TMPOIYKThl, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
MOTOIIIME CPENICTBA, MATEPUANBI U3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKU snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH H
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukaius XUMHUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DJIEKTPOHHBIE KOH(PUTYpPAIIUU aTOMOB 3JIEMEHTOB MEPBOI0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYpAIIMH HOHOB.
DIIEKTPOOTPHUIIATEIIHHOCTb.

ITepnonnueckui 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
J.N. MenneneeBa. CBA3b NMEPUOIUUECKOTO 3aKOHA U [lepuoanueckor CUCTEMBI
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEeW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU



NpPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. J3JHA4YEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJECHTHAs, WOHHAs,
MeTayuimyeckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPIrus U JJuHA CBsA3U. 110JIIpHOCTD, HAPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KparHelie cBsa3u. BonoponHas CBA3b.
MexMoNeKyIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3IJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCAMHEHUM
AJIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHeHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYCHHE KOMIUIEKCHBIX COCIHMHECHU.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecrBa  MONEKYJIIPHOTO M HEMOJIEKYJSIPHOTO  CTpOE€HHUs.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHeix cucremax. VctuHHble pacTBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBILIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys 1 HOMEHKJIaTypa HEOpPraHUYECKUX BEIIeCTB. TpUBHUAIIbHBIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukaimsa XuMruueckux peakiuii B HEOPraHWYECKONH U OpraHuYeCKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MpPEBpaIlCHUs
OHEPTUU TIPU XUMHUYECKUX peaknusx. TeruioBbie 3 (HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMuyYeCcKrue ypaBHEHUS.

CKopoCcTh XUMUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHble peakuuu. Katanus u katanm3aTopsl.

OOpatumMbie U HEOOpaTUMbIEC peaKIMu. XuMuyeckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCcHUsA. DakTOpbI, BIMSIONIME HAa TOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunuun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHbIE W CcJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKUCIEHHSI W BOCCTAHOBJICHUSI.
Baknelnmme OKHCIMTENM W BOCCTAaHOBUTEIHW. MeETOoH 3JIGKTPOHHOro OajaHca.
DIJIEKTPOJIA3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCIEPUMEHTAJIbHBIE METO/Ibl W3YyYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pa3oKEHUE TNEpPOKCUAA BOAOPOJAAa B MPUCYTCTBUM KaTaln3aropa, MOJAEIU



KPUCTAJUTMUECKUX PEMIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OTpeIeTICHNE
Cpeabl pacTBOPOB C IMOMOILIBI) WHIWKATOPOB, M3YYCHUE BIIMSHUS PaA3JIAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOHW PpEAKIMU ¢ TIOJOKEHHE XHMHYECKOTO
paBHOBECHS.

Heopranuuyeckasi xXumusi.

[lonoxxenne HemertauioB B Ilepuoaudeckod CUCTEME  XUMHUYECKHUX
anemeHToB J.M. MenneneeBa 1 0COOEHHOCTH CTpPOEHUS UX aTOMOB. Du3nyeckue
CBOMCTBa HEMETAJIOB. AJJIOTPONUS HEMETAJUIOB (HAa MpUMEpe KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIUU C
METaJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuisbl.
TonIMBHBIE ATIEMEHTHI.

["anmorensl. Haxoxnenue B mpupoje, CrocoObl MOdydeHus, (U3HYECKUe U
XUMHYECKUE CBOMCTBA. ['asioreHoBomopoapl. BaxkHenne KUCIOpOACOAEPKALIUE
COEJIMHEHHUA ranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOJIYYEHUS
kuciopoaa. @U3NUECKUEe U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONy4eHUs, (U3UUecKue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepbl(VI). Cepuucras u cepHas KHCIOTHI U HX coiid. OCOOEHHOCTH CBOWCTB
cepHoil KucnoTel. [I[puMeHeHne cepbl U €€ COeUHEHUI.

Azor. Haxoxnmenue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHL. [I[puMeHeHue azora
U €r0 COCTMHEHHM. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMy4deHUs, (U3UYECKUE H
xumuueckue cBoiictBa. Dochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHoie
yaoOpeHus.

Yrnepoa, HaxoXIeHHWE B TOpUpojae. AJUIOTPONHBIE  MOJIU(DPHUKAIUU.
®duznyecknue W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronapHas kuciora u e
COJIM. AKTUBUPOBAHHBIN yTojb, afacopOuus. DyiaepeHsl, rpadeH, yriepoHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €TI0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl TOSydeHHs, (PU3NUECKHE H
xumuyeckue cpoirictBa. Oxcupa kpemuus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpumeHeHue kpeMHUS U ero coequHeHuit. CTeKs0, ero mojiydeHue, BUJIbl CTEKIIA.



[Tonoxenne MetamioB B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI JJIEKTPOHHBIX O000JOYEeK aTOMOB MeTawioB. OOmime
¢usnyeckue cBoiicTBa MeTawioB. [lpuMeHeHue MeTalioB B OBITY W TEXHHKE.
CmuiaBel METANIIOB.

DNEeKTPOXUMHYECKUN psAl  HamnpsokeHuid  MertamuioB.  OOmme  crnocoObl
ITOJTyYEHHUS METAJIJIOB: TUAPOMETAILTYPIHS, MUPOMETAJUTYPIHsl,
anekrpometaiutyprusi. [lonsatue o koppo3uu metauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MeTamioB I[A-rpynnsl [lepuonuueckoit cucTeMsl
XUMUYECKUX 2dJIeMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢u3MUEeCKUe U
XAMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEMIECTB U UX COCAUHCHUMU.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHue, (QU3NYecKue u
XUMHYECKUE CBOWCTBA, IMPUMEHEHUE IIPOCTBIX BEIIECTB U HX COCIAUHEHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.

ATIOMHHMIL: TTOTy4eHue, (pU3nYecKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIeCTBA M €ro coeAuHeHud. AMdoTrepHble CBOWCTBA OKCHUAA U
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIIIEKCHI alTFOMUHUSL.

OOmasi XapakTepucThka MeTauioB MoO0ouHbIX moarpynn (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Ou3nYeCcKne U XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarsl, UX
OKUCJIUTEIbHBIE CBOMCTBA. [loydeHne u npuMeHeHne Xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua W €ro COEAWHECHUU.
Baxueiimme coeaunenuss wMapranua(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

duznyeckue M XMMHUYECKHE CBOMCTBA JKejie3a M ero coeauHeHuil. OKCHUIbI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [Tonyuenne u npuMeHeHue xene3a
Y €r0 CILIABOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
MIPUMEHEHUE MEU U €€ COCUHEHHNM.

[Muuk: momydyeHue, (U3MYECKHE W XHUMUUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [I[pumeHnenue
[IAHKAa U €r0 COeANHEHUH.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HX NPEBPAIICHUM:
u3ydyeHue oOpas3loB HEMETaJUIOB, TOpeHHue cepbl, Gocdopa, xene3a, MarHus B
KUCJIOPOJIE, HU3Y4YEeHHE KOouleKuuu «MeTtamipl M CIUIaBbDY, B3aUMOJICHUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTHOHBbl METAJUIOB, B3aUMOJCHCTBUE THUAPOKCUIOB AJIOMUHHS WU IUHKA C



pacTBOpaMH KHUCIOT M LIENOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeauHEHUA», «A30T U (HOochOp U HX COCAMHEHUAN,
«Mertaibl INIaBHBIX NOArPYNID», «MeTamibl HOOOYHBIX NOATPYIID.

XuMHA U KU3Hb.

Ponb xumum B oGecriedeHuu yCTOMYMBOTO pa3BuTHUs yenoBedectna. [lonstue
O HAy4YHbIX METOJaxX IIO3HAHHUS U METOAOJOTMA HAYYHOIO HCCIEAOBAHMUS.
HaydHble NpUHIUITBI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIEHHBIE
CIOCOOBI MOMYYEHUSI BAKHEUIINX BEIIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponp xuMun B 00eciedeHIH SHEPTETHUECKONW O0€30MTaCHOCTH.

XuMusi ®W 3A0poBbe 4enoBeka. JlekapcTBeHHblie cpencTtBa. I[IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIE J00aBKU. Poib Xumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmernueckne u mnapdromepHbsie cpeicTBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCIOJIb30BaHUsl MpPENaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3HU.

XuUMHSI B CTPOUTENHCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eTOH).

XuMus B CEJILCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuaibl, KPAaCKH, CTEKIIO, KEpaMHKa.
Marepuainsl g 31eKTpOoHUKU. HaHOTEXHOMIOT U Y.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOIO M3 YYAacCTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BEMa, KOJIMYEeCcTBa BEIIECTBA) MPOAYKTOB pEaKIUH, €ClIU OJHO U3
BELIECTB MMEET IpHUMecH, Macchl (00bEMa, KOJMYECTBA BEILECTBA) MPOAYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJHM M MOJISIPHOU
KOHLIEHTpaliu BEUIECTBA B PAacTBOpE, AOJIU BbIXOAA MPOAYKTA PpEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOwmed
HEOopraHu4yeckol xumuu B 11 Kjacce ocylIecTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOIUX €CTECTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHATHHA, IPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, THIOTE3a,
TEeOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NepUOIUIHOCTh, HAOIIOIEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.



@®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUDP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TOIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIETUUYECKUN YPOBEHb,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHUE BEUIECTBA, WACAIbHBIN Ta3,
(dbu3nYecKre BeTUYHHBI, CAMHUIIBI U3MEPEHHS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MeTaboIMU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK 3HEPTUH B SKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHBIC MTOPOJIbI, MOJE3HBIC UCKOIMaeMble, TOTUIMBO,
PECYpCHI.

TexHonmorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprus, CTPOUTEIbHbBIC
MAaTePHUalbl, CEIbCKOXO3MCTBEHHOE MPOU3BOACTBO, MHUIEBASI MTPOMBIIUICHHOCTD,
dapmareBTHYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKHX
MpenapaTtoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEpPUATIOB, AJCKTPOHHAS
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOoTBETCTBMH C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUA NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmiero 00pa30BaHMS BBIJACICHBI CICAYIOIIME COCTABJISAIOMIME: OCO3HAHHUE
OOyYaromMUMHUCA POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEAECICHHUIO; HATMYUE MOTUBAIIUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIMXCs PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH HM HOpPMaMd TIOBEJCHHUS; HaJUuue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYpPhI; CIOCOOHOCTh CTABUThH 1IE€JIM U CTPOUTH
’KM3HECHHBIC TIAHBI.

JIMYHOCTHBIE pE3yJIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPakKaroT
c(hOpPMHUPOBAHHOCTh OIIBITA II03HABATEILHOM M TMPAKTUYECKOW JIESITCIHHOCTH
oOydJaromuxcs B MPOIIecCce peain3alui 00pa30BaTeIbHOM eI TSIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
oOydJarommxcs B MPOIIECCE peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBOXKEHUSI K 3aKOHY U IIPABOIOPSAJIKY;

MPEJICTAaBJCHUS O COIMAJIBHBIX HOpPMax M MpaBUJIaX MEKIWNYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpEeCa M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHH M MOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULIMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEeW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHlecTBaMU B OBITY,
MTOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCJEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPY/A0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;



YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOM AESTEIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun M peanm3ari COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MMOHMMAaHMS TJIO0AJBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHUX IPOIIECCOB HA COCTOSIHME MPUPOTHON ¥ COLMATIBHOM CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI  OKpYKaroleh
MPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOM
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeNU(PUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJeM COXpaHEHHS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOU
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHYECKOM 0€30MacCHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeueHnn
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTUYECKU KOMGMOPTHOM JKU3HU KaXKJA0ro 4djieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIETO MHUpPa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JeIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOLIUXCSA JaHHBIX C IEJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BaTh XUMHUYECCKHEC 3HAHUS IS
pelIeHus Mpo0JieM B PEaTbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO, HCCIIeIOBATEIHCKON ICATEIIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JESITEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHHS MPOrPaMMbI TI0 XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (haKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH ¥ COIMATILHON KOMIIETECHITUN 00YJarOITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBUSA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENEATh LEJNU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU 1LIEJISIMU;

HCIMOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM U YCTAHABIMBATH WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KiIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;



YCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLIECCE MMO3HAHUS UCIOJIb3yEMbIE B XUMUHU CUMBOJIMNYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuu — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMUYECKHUX
pEaKLHnii;

(bOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIUYHBIX HCTOYHMKAX HWHGPopMmauu (Hay4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3aPOCHl U MPUMEHATH PA3IUYHBIE METOJbI NMPU MOUCKE U
orOope wuHPoOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  NIpPEACTaBIICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KAyeCcTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI TI0 CYIIIECTBY 00CYkK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIHEHO I COBMECTHO CO CBEPCTHUKAMH TTPH BBITIOJTHEHUN
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO0 MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3alun yueOHOro NpoeKTa, U GopMyIUpOBATH BHIBOJIBI
10 pe3yJbTaTaM IPOBEACHHBIX HCCICAOBAHUHN ITyTEM COTJIACOBAHUS TO3WIIMKA B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMpenensis €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TpeIjiaracéMblii adroput™M JACHCTBUN Mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIW3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl [0 XMMUU HA YIiIyOnEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT ClELM(pUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM
[0 OCBOEHHIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JESITEILHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
IpOrpaMMeE II0 XUMHUHM NPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHHUS.



10 KITACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OPraHUYECKON
XMMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ POJM B OOECIEUEeHUH YCTOWYUBOTO
pPa3BUTHS YEJIOBEUYECTBA B PELICHUM MPOOJIEM 3KOJIOTMYECKOM, SHEPTEeTHUECKOU U
NUIIEBO O€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieueHnn paIMoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJl0OBEKa, a TakKKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboiouka aroma, s-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alusi aTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTBIE, COKpallIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHHMS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEeBpalIEHUS DBHEPrUM TP XUMHUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIHEe B OCHOBE
NOHUMAaHUsI NPUYUHHOCTHA U CUCTEMHOCTH XMMHUYECKHUX SIBJIICHUM; MPEACTABICHUS
O MEXaHU3Max XWMHYECKHMX pEaKLui, TEPMOJMHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYyNI aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIN 3pdexTrr, opueHTanTsl I u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U NPAKTHUECKOMN
NESATEIbHOCTH ~ 4YeJloBeKa, OOIIMX  HayYHbIX  OPUHLUNAX  XUMHUYECKOTrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJIA, TEpepabOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS MpPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB OPIraHUYECKUX COCAMHEHUMN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;



COCTaBJISITh YPaBHEHHS] XUMUYECKUX PEAKIMI U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOOMeHa MyTEM
COCTaBJICHHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3TOTaBJIMBAaTh MOJIEIN MOJEKYJ] OPraHUYECKUX BELIECTB I WIUIOCTPALINU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS NJIsi OTICIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbJerus, aleToH, MypaBbHUHas
KHUCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAs, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAs CBSA3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QIKWHOB, apOMAaTUYECKUX YIJIEBOAOPOJIOB, CIUPTOB, aJbIETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOXKHBIX (PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ TEHETUYECKYIHD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHMl C WCHOJB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (HEe(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpPMHPOBAHHOCTH BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;



chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE ornepaluu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIECJACTBEHHBIX CBA3CH — JJIS U3Yy4YCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO MOHUMAHHUS CYIIHOCTH MAaTE€pUAIbHOTO E€IUHCTBA MHpA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl MO XUMHUYECKHUM
dbopmynamM U ypaBHCHHUSM XUMHUYECKUX PEAKIIUN C UCIOIb30BaHUEM (PU3HUECKHUX
BeMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUI0 XUMUYECKON
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XMMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMsl, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJb30BaTh MOJIYYEHHBIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUN OSKCIEPUMEHT (TMOJyuYeHHEe M HU3YYCHUE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKUIWU YIIIEBOJOPOJOB pPA3JIMYHBIX KIACCOB H
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PAcCMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMyIMpoBaTh IIEb HCCJICAOBAHMS, NPEACTABIATh B pa3iaudHoN  (popme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOTHOM CPEAbl U JOCTHKEHUS €€ YCTOMUYNBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBATh 11EJE€CO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYI0 UH(pOpPMAIHIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIIEHHON y4eOHOU 3a1aueH.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEJMIIMHBI, CO3JaHUM HOBBIX MaTE€pUalIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHAE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTellb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBONH »hdekT
XUMHYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBIICHHI;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMHUYECKOM PaBHOBECHM, PACTBOpPAaX M JHUCIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBISBIATH XapaKTEpPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMUMHUYECKYIO CUMBOJIUKY JIJIst
coctaBieHuss (GOpMyJ BEHIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJZIMYecKasl, BOAOPOJHAs), THUI KPUCTAUIMYECKOM PEIIETKU
KOHKPETHOT'O BEIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Opa30BaHMsI KOBAJIEGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ yYMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3INYHBIM MPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTEIIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTalu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs Kilaccu(uKauu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKOHA /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTE€pU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IME€PBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckoir  cucremsl  JI.M.  MeHneneeBa,  uWCOONBb3ys  MOHSTHUA
«IHEPTEeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOIYPOBHW», «S-, P-, d-aTOMHbIC
opoUTanm», «OCHOBHOE MU BO30YXKAEHHOE SHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHnd 1o nepuojgaM u rpynnaMm Ilepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

C()OPMUPOBAHHOCTh ~YMEHHUS PACKPbIBATh CYUIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
TUX PEAKUUH; peaKkuil HOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX IOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIFOMHUHMS);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHUS CKOPOCTH XHMMHUYECKOM pEeaKIMu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS! XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aehcTBuil (mpunuui Jle [larense);



C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluu,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAaKa,
oOIIre Hay4yHble MPHUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUA SIBJICHUI NpUpOAbl — HAOIOJCHUE, W3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEI0BAaHUM BEILECTB
U 10 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIUX MECTO B MPHUPO/IE,
NPaKTUYECKOM AESITEIbHOCTU YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISITH B3aMMOCBS3b XUMHYECKHX 3HAHHUM C
MOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsl KOHLIEHTPALU»;
Macchl BEUIECTBA WM 00BbEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
WK 00bEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOTO 3¢ (deKTa
peakuyy; 3Ha4€HHsI BOJOPOJHOIO IOKAa3aTelsisl pPacTBOPOB KHUCIOT M LIEJNOYEHR C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bE€Ma, KOJWYECTBAa BEIIECTBA)
IPOJYKTa PEAKLUH, €CIIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
ornpenenéHHON MaccOBOM JI0Jiell pacTBOPEHHOIO BEIIECTBAa WM JaHO B U30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATH U TMPOBOJIMTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
NOATBEPKIACHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, OIPEACIICHNE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO HHJIWKATOPOB, H3YyYEHHUE BIIUSHHUSA
pa3nuyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIMH, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJII0/IEHMEM TpaBUil 0€30MacCHOr0 OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
oOopynoBanueM, (HOpMynupoBaTh IIedb HMCCJIENOBAaHUS, TPEJCTABISATH B
paznu4HON (GopMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI: COOTIOATh MPABUIIA MOJb30BAHUS XUMUYECKOM
nocyoi u j1abopatopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU I€JIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOIIEH MPUPOIHOM
Cpelbl M JOCTHXKEHHMS €€ YCTOWYMBOIO pa3BUTHs, OCO3HABATh OMNACHOCTb



TOKCHUYECKOI'0 JIEUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;

c(hOpPMHPOBAHHOCTh, YMEHHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHYECKOW nH(OpMaLMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MmaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHUIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIiio, mepepadbaTpiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.
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3.3 VYrineBosl 9 1
Hroro no pazaeny 41
Pa3znen 4. A3oTcoaepxaiye opranHudyeckue coeIuHeHus
AMUHBL
41 = AMHMHOKHUCIOTHI. 12 1 2
benku
Uroro no pazneny 12
Pa3znea S. BbicokoMoJIeKyJISIpHbIE COeINHECHUS
51 BricokoMoneKynsipHbI 6 1
€ COCIMHEHUS
Utoro no pazneny 6
OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 [TPOI'PAMME
11 KUIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
N2 (uudposbie)
pa3ieiioB M TeM Kourposbnble IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbl padoThI padoThI
pecypcsl
Paszgea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue aToma.
[Tepuonnueckuii
3aKOH U
11 IIepnonuueckas 9
cucrema
XUMHUYECKUX
anemeHToB /1. 1.
Menneneesa
Crpoenue
BElIEeCTBA.
1.2 11 1
MHuoroo6pa3ue
BEIIIECTB
13 XuMHUYeCKue 19 1 3

peaxkuuu




Hroro mo pazneny 39

Pa3nea 2. Heopranuyeckasi Xumust

2.1 ‘ Hemerauibt 31
2.2 ‘ Mertauibl 23
Hroro no pazneny o4

Pa3gea 3. Xumus 4 ;Ku3Hb
MerTtoabl HO3HAHUS

3.1 B XUMHUU. XUMHS U 9
KHU3Hb
Hroro no pazaeny 9
OBUIEE

KOJIMYECTBO YACOB 102
[10 ITPOI'PAMME




