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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepabHOM 00pa3zoBaTENbLHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM O0Opa3oBaTEILHOM
crangapre COO, c yuérom Konmenuuu mnpenojaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peaNu3yoNIMX OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO HM3Y4YEHMsI 3aHMMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIuDPEepeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JIst
aJanTaldyd UX K ObICTPO MEHSIOUIUMCS YCJIOBUSIM KU3HHU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0y4YeHUs B OpraHu3anusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XWMHMM Ha3Hay€HUE INpeaMeTa «XHUMHUS» IOJTydaeT
NoApOOHYI0O  WHTEPIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, CcolepKaHus,
pe3ysnbTaToB OOydYeHUS M TpPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CJIEAYIOIIME BBIMNOJHIEMbIE MPOrPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpodh oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIENIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTTUTAHUS U PA3BUTHS 00YJarONTUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOI0 Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOTopas npeaycMaTpuBaeT
OTpeNieJICHHE: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeIbHBIX JOCTIKCHUN OOYyYaroluXxcs B
paMKax HWTOTOBOM aTrTecTanu B (QopMe eIUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJIEHHOTO U3YUCHUS XUMUH:

e YCTAHABJIMBAECT MHBAPUAHTHOE MPEAMETHOE COJIEpKaHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaX OTHENbHBIX Mpoduieil, mpeaycMaTpuBaet



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro II0 KjiaccaM, OCHOBHBIM
COJZIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIENOBATEIbHOCTh H3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTelbHON
MPOTPaAMMBI CpeaHero 00111eT0 oOpa3zoBaHus (JIMYHOCTHBIX,
METaIPEAMETHBIX, NPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yu4e0HO-II0O3HABATENbHbIX JACMCTBUIA  OOydaromerocs IO OCBOEHHUIO
coJiep KaHus IIpeIMeETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEHa
IPEEMCTBEHHOCTh € OOyYE€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OOHIETrO
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XUMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0ydeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEH B cuUCTeME
mudpepeHIupoBaHHOTO OOyYEHMsI Ha ypPOBHE CPEIHEro OO0IIero o0pa3oBaHUS
XUMHUS Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUs HANpaBlIeH Ha peau3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAIOM MOJIYYEHHS] XUMUYECKOT0 00pa3oBaHus
B pPAaMKax H3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3aLUAX CPEIHEr0 MPOo(dheCcCHOHATBHOTO 00pa30BaHMUS.
B a1011 CBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
paclIMpeHue M YIUIyOJICeHHE TEOPETUYECKONM U MPaKTUYECKOM MOATOTOBKU
oOy4JaronmMxcsi, BHIOPABIIMX OMNPEAEAEHHBIA MPOPMIb 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBON  TMOCIEAYIOMIEro IMOJMYYeHHs] XMMHYECKOTo oOpa3oBaHUS B
opranmzanusx mnpodeccuoHanpHOoro obpasoBanus. Hapsgy c¢ »Tum, B cBeTe
tpeboBanuiit ®PI'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBI CPEIHETO O0IIEero 00pa30BaHMs U3YUCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHWE y HHUX OOIMIEMHTEIUICKTYaTbHBIX
YMEHHM, YMEHUH palMOHANIM3alNU y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JEeATETbHOCTH, UMEIOIIMX MEXAUCIIUTUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngOmUMU TIpeaMeTa « XUMUs» Ha YpPOBHE YIIIyOJEHHOTO M3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHUMHUHU 332 OCHOBY
npuHATH noJoxkenust GI'OC COO o paznuuusx 6a30BOT0 U YIIIyOIEHHOTO YPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYINHOCTb MPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeaMeTa. DTa CHCTEMa
3HAHMM MOJYy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOTrHUECKOT0 MaTepHara.
Tak, Ha yrnyOJn€HHOM YpOBHE HM3y4Y€HHsS NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMA 3HAHUI O XUMUYECKHUX 3JIEMEHTAX U CBOMCTBaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsSI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pPYyILICHHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUud AOMOIHSIETCS
(dbopMUpOBaHHEM MPEACTABICHUM 00 3JIEKTPOXMMHUYECKHX TIpoleccax MU
AIIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XuMHUH MTpU
pPacCMOTPEHHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUH yJaenserca ocoboe
BHHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3y4€HHUS U1 KJIACCOB OMpeeaeHHOro npodusis (r1aBHbIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa il KJIacCOB XUMUKO-PU3nYecKoro npoduiis 60b110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuaia rno oomei xumuu. [Ipu usydenun npenmera
B JIaHHOM CJIy4ae akKUEHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekysipHas Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOIN3a, IPEICTABICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM MpeAMeTa ISl KIACCOB XUMHKO-
Oouonornueckoro npoduiast OONbUINKM yAETbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcsi BO3MOKHOCTb JUIsl 00J1e€ 00CTOATENBHOTO



pPaccMOTPEHHsI XUMUYECKOM OpraHr3aliy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE U CBOMCTBAX MPEACTAaBUTEIEH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECCTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHBIX
3HaHUU H3y4YeHHE MpeaMeTra «XUMHs» Ha yriayOlnEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeJIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayudHble NOpeaMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeameTa « XuMus» Ha yriryOJIEHHOM yPOBHE TaKxke,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCA (POPMHPOBAHHME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOM JEATEIBHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenune 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE H3YyYEHHs MpeAMETa IMPEeANoiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPEACTABICHUNA: O MaTEpUaJIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMHH B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HICTOYHUKOB YHEPI'UH, B
00ecCleyeHnn palroHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTypbl 4YE€IOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: QyHIAMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHHS XUMHUYECKUX pPEakKLHil, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLINIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN AJi1 OOBSICHEHUS
KJIIOYEBBIX HMJE€W U MPOOJEM COBPEMEHHOM XHMMUH, ISl OOBSICHEHUS WU



MPOTHO3UPOBAHUS SBJIICHUI, UMEIOIIHUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPAaMOTHOTO peIieHus MPo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MO3UIIMHA SKOJIOTHUECKONW 0€30MaCHOCTH TIOCIICCTBUN
OBITOBOM M TMPOU3BOJCTBEHHON NESITEILHOCTH YEOBEKA, CBSI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yriyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
UL TIPUOOpETEHUS YMEHUW OPHCHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SIBJICHHM, HMMEIONIMX MECTO B TMpHUPOJiE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEIHEBHOM JKU3HH.

B mnmane peanuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  yIAOyOJI€HHOM  ypoOBHE OCOOYI0  aKTyaJbHOCTb
pUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBDI,
YBOKEHHUS K TMPOLEeCcCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO UM TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
00111eueI0OBEYECKUX IEHHOCTEH;

e pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTel oOydaromuxcs, (GOPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMUIO Kak
YCIIOBHIO YCHEITHOMN Mpo(deCCHOHANTBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opmMupoBaHMEe yMEHHUI W HABBIKOB Pa3yMHOTO MPUPOJIONOIB30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEeSITESIbHOCTH.

OO6miee YKcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS! XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero obiero oopazoBanus, coctapisieT 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUE€HKE OPraHUYECKON XUMHUU, IPEJICTABIIEHHE O MHOT0O0pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DONEKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUU3AIIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexaHu3Mbl  00pa3oBaHUS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbINM). TUNBl NEpEeKpbIBAaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX COeAMHEHUU. MOoJeKyasipHble U CTPYKTypHBbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEKThI).

[IpencraBnenrie o kiaccupukanuu opraHudeckux BemiectB. [loHsTue o
dbynkunonagsHOM rpymnme. ['omonorus. 'omonoruueckue psiapl. Cucrematudeckas
HOMeHKNaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOoCTH W KiacCU(UKALUS OpraHUYecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHuu (TUIaBJICHUE,
OoOyTfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AlIKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.



XWMUYECKHE CBOMCTBA QJKAHOB: PEAKIMU 3aMELICHUs, HW30MEpHU3aluu,
JNETUAPUPOBAHUS, IUKIN3AUN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienue o
MEXaHU3ME PEAKIUI PaUKAIBHOIO 3aMEILECHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankauel. O0mas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIMKJIONPOIAH, UKIOOyTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUSI U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (Gopmyiia, HOMEHKIATYpA.
DJIEKTPOHHOE M POCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIIKEHOB, SP*-THOPHAN3AIIHS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. U3nyeckue CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKknuy IPUCOCIWHEHHMsS, 3aMEUICHUS B (-TI0JIOKEHHWE IIPU JIBOMHOM CBS3H,
noJimMepusanuu u okucienus. [Ipasuno MapkoBHuKkoBa. KauecTBeHHBIE peakun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-mpucoenuuenue. IlommMepuzanus conpspkEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHUE aJIKaIueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHYECKHE CBOMCTBA: pEaKLUU IPUCOECAUHEHUS, TUMEPU3ALIUN U TPUMEPU3ALIAH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThyYecKue YrieBOJIOPOibl (apeHsbl). ['oMonoruueckuil psifi apeHoOB,
obmiast popmyIa, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuE MOJieKynbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIIeHUs B OEH30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJvKalle, PEaKUWd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX PAIUKaJIOB, KapOOKCHUIHHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lonmumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bpl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI# yroias u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa wIENound. B3auMoaencTBUE IUTaIOTCHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEJIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBPAILCHUI:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii YriieBOJOPOJOB Pa3UYHBIX KJIAacCOB (OOecI[BeUYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, TOJIYUEHUE STUJICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMJyIeHUE C¢ KoyuekiusimMu «Hedts» u «Yronwy, ¢ odpasnamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucaopoacoaepxanue opranuieckue coeJUHeHMs.

[IpenenvHbie ogHOATOMHBIE CnUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonoruveckuil psan, obmas QopMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpeNETbHBIX
OIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTalud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYECKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHUsS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: peaKIMK 3aMEILICHUS], B3AUMOAECHCTBUE C OPraHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs PEakilis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJ1eo(UIbHOTO 3aMenieHus. [leficTBrue Ha
opranu3M uenoBeka. CrocoObl MOTy4eHHS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoua.
Crioco06sI osryueHus U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHuIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKLIUN IPUCOETUHEHUS.
OxkucieHue anpJeTU0B, KAYECTBEHHbIC peakluu Ha aibaerujbl. CrnocoObl
MOJIYYEHHUSI U IPUMEHEHHE AJIBJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pu3ndecKkrue CBONCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuPUKalUU, PEaAKIUU C YyYacTHEM YTIEBOJOPOJHOIO pajvKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAs, OJIEMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCI0Thl. CrIOCOOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuii psina, oOwmwas Gopmyna, U30MEpPHUS U
HOMEHKJIaTypa. PU3NYECKUE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. JKUphl B IpUpo/Ie.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapaktepuctuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
¥ mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEACATEIbHOCTU opranu3Ma. [[ucaxapuisl: caxaposa, MaibTo3a U
nakTo3a. BoccTaHaBnMBarore 1 HEBOCCTAaHABIMBAIOIINE AUcaxapuasl. ['uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmail,
IJIMKOTEH W 1eumoio3a. CTpoeHre MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala W LEIUTFOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TUApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOIyYeHHEe >PHUpPOB LeT0a03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HUX MNpPEeBpalICHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMpPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcunom meau(1l)), peakius rmuuepuHa ¢ THAPOKCUIOM
meau(1l), xumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBOpa ri0Ko3bI ¢ ruApokcuiom meau(ll), B3aumonenicTBie Kpaxmaia ¢ HOAOM,
pElIeHHE HSKCIEPUMEHTANbHBIX 3a7ady 1o TemaM «ChnupTel U (QEHOJIBIY,
«Kap6onoBbie Kuciaotbl. CI0KHBIE dPUPHD.

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHms.

AMUHBI — OpraHUYecKue MPOu3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anudaTUYecKue ¥ apoMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue moiiekyn, oOmas Gopmyia, U30Mepusi, HOMEHKIATypa U (pU3MUECKHE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4ecKoro psiaa. CTpoeHre aHUINHA.
B3auMHoe BiIMgHHME Tpynm aroMOoB B MoJeKysle aHuwinHa. (OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJy4yeHUs: U TpuMeHeHue anudartuueckux amMuHoB. [lofydeHue aHUIMHA W3
HUTPOOEH30a.

AmuHokucIoTel. HoMeHnknaTypa u uzomepusi. OTAenbHbIE MPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuM, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MENTH/IOB.

benku kak mnpupoaHbie nonumepsl. IlepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUJIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWU, IBETHHIC
peaknuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYeCKUX
COCIMHEHUI.

BbicokoMoJ1eKyJIAPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPEIHSS MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALINSL.

[TomumepHble Mmatepuanel. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIHIIEH,
HNOJMBUHWIXJIOPHU, TOJIUCTUPOJ, IOJIMMETUIMETAKpPUIAT, IOJMKAPOOHATHI,
noaudTUIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOIPEHOBHIHN, H30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHEUATBHOTO Ha3HAYCHHUS (Tepron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl M3yYEHUs BEIIECTB W HMX IPEBPAILCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3anad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKylIsipHOW (OpMysbl OPraHUYECKOro COEAUHEHUS 110
MacCCOBBIM JOJISIM 2JIEMEHTOB, BXOAIINX B €TI0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POPMYJbl OPraHMYECKOrO BEIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0/1a MIPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX MpPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHsl, 3aKOH, aHalu3, CUHTE3, KIaccUuPUKalus, HaOIIOACHUE, HU3MEpPEHHE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIUYUHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCTh, IHEPrHUs,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepoTpOoHBI THUN MHUTAHUSI, OpOKEHHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpacdus: nmonesHbie HCKONAEMbIE, TOTLTUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBl PAlMOHAJIBHOIO IUTaHWI,
MOIOIIME CPEICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHYEeCKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM  OpOUTAJISAM.
DNEeKTpOHHbIE KOHPUTYPALIMY aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypallld HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepmoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIIaM U IepruogaM. 3Ha4YEHNE EPUOINIECKOTO
3akoHa [[.1. MeHnaeneena.

XuMHUecKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKLENTOPHBIN. JHEPIrUs U IJUHA CBSA3U. 110JIpHOCTD, HAPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHelie cBs3u. BonoponHas —CBA3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F€OMETPUUECKUM CTPOEHUEM (HAa MIPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYEHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsITHE O KOOPAMHAIMOHHOW XUMUHU.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CrnocoObl BBIPRKEHHUS KOHILIEHTPALMA PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpanusa. HacelleHnsie n
HEHACBILLIEHHBIE PACTBOPHI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanns XuMU4ecKuX peakifii B HEOPraHM4YEeCKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U IPEBpaICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 23 (HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuu. Katanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpPaTHMBIC PEeaKITMU. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHUs. DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHLEHTPALIMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuyueckas aucconuanus. CunibHbIE W CJIa0ble  AJIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PAaCTBOPOB: KHUCIIOTHAsl, HEUTpabHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBHUTENb. [IpolecChl OKHUCIEHUS W BOCCTAHOBJICHUS.
BaxHelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAa B TMPHUCYTCTBHU KaTaIM3aTopa, MOMAECIU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabpl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOW PEAKIMU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawoB B [leproandyeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUEecKne CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIopoa, cepbl, pocdopa u
yrieposa).

Bonopon. Ilonydyenue, ¢gusndeckue M XMMHYECKUE CBOMCTBA: PEaKIUU C
METaJJIaAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenuwe B mpupoje, COCOOBI MOMydeHUs, (QU3HUYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'aJlIoreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs rajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajnoreHoB. [IpuMeHenne rajgoreHoB U UX COEUHEHNN.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONyYCHHUS
KUCI0poaa. PU3NYECKUe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOpPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxaenue B TpHpoOjE, CIOCOOBI TOMydeHHs, (PU3NUECKHe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun
cepbl(VI). CepHucTas v cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ uX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeIMHEHUM. A30THbBIE yI0OpEHHUS.

®docdop. Haxoxnenume B mpupoje, crnocoObl MOTy4yeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BELIECTB, O0OpPa30BaHHBIX
yraepogoM. Okcua yrinepoaa(ll), oxcun yraepona(IV), yronbnas kucimota u e€
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTBHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, H €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetaiuioB B Ilepruondecko cuCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000J0YeK aTroMoB MeTauioB. OOrue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY UM TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHW  metawioB.  OOmue  CrocoObl
NOJIyYEHUS METaJUIOB: TUAPOMETAILTYPIrHUs, NUPOMETAJUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIECTB U UX COCAUHEHUM.

O6mast xapaktepuctuka metaioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUYECKHUE CBOICTBA, NPUMEHEHHE MPOCTHIX BEIIECTB U MX COEIMHEHUU.
XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJnroMuHU: noydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast  xapakTepucTuka MeTaiioB noOouHbix mnoarpymm (b-rpymm)
[Iepronn4eckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U auUXpoMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xene3a(ll) u sxenesa(lll). [lomydenne u mpuMeHeHue xene3a u
€ro CIJIABOB.

Ou3nyecKrne 1 XMMUYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUIPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[pumenenue
[IAHKA U €r0 COeANHECHUH.

ODKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3Yy4YEHUE KOJUIEKUMU «MeTaiibl W CIUIaBbl», B3aMMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECWUCTBUE THUIPOKCHUIOB AJIIOMUHHS W LHHKA C
pacTBOpaMM KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHnN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUHA HAYYHOTO HcciienoBanus. Hayuneie
MPUHIIUAIBI OPTaHU3AUKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbllisieHHbIE CITOCOOBI
MOJTYYeHUs] BaXXHEUIIIMX BEIIECTB (HAa MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAJIJIOB U CIIJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nNocieAcTBUs. Poiib Xxumuu B
o0ecrieueHUN YHEPTETUIECKON OE30MTaCHOCTH.

Xumusg U 300pOoBbe 4enoBeka. JlekapcTBeHHwble cpenctBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHN B pa3BUTUN MEIULIUHBI.

XvMHSI TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH NHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [lpaBuna
0€30macHOT0 UCTIIOJIB30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE YI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepamuKa.
Marepnainsl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAcCe WM 00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MACChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMu, €CIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MacCcoBOM AoJen
PacTBOPEHHOIO BEMIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHLIEHTPAILIMK BEUIECTBA B
pacTBope, A0JIM BbIXO/1a MPOYyKTa PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NOpU  HU3YyYEHUHM oOOmed
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce oCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TOHATHH, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KiacCUu(PUKalus, MepuoIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPTeTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, Metadbonu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YIIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B DKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOpHBIE TTOPOJIbI, MOJE3HBIC UCKOMAeMbIe, TOTUIUBRO,
peCypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMHWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCST POCCHUHCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEAECICHHUIO; HATMYNE MOTUBALIUU K
OOy4€HHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhl; CIIOCOOHOCTh CTABUTH IIE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OOy4JaronIMXcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJarommMxcs B MPOIIECCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHNS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY W IIPABOIOPAJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax H MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3IAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3JIMYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAMIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH U TPAKTUYECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJIbTarT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B IMOJYYEHUH U OCIEAYIOIIEM aHAIN3E
nH(OpMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAHUsI [IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIEHHSI K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUSI LEHHOCTH TpPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3YUYEeHUI0 Mpodeccuil pa3inyHOTro pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS MIPEAMETHBIX 3HAHUHN TI0 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU JIeATEIHHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aiiuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeObHOCTEH 001IeCTBa;

6) 3K0,10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAllMOHATILHOTO MPUPOAOTI0JIH30BAHMUS;



AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCSAIIMX BPEI OKPYXKaKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBUA NPEANIPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHUYECKON KYJIBbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTHBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUs, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUpPOBAHNMN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHNUs 00 OKpY)KaroIlleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIEeHUU MpoOJEM COXPaHEHUS
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMHH I  COBPEMEHHOM
LIMBUJIM3ALMH: B €€ TYMaHUCTUYECKOW HAIIPABICHHOCTH Y BA)KHOM POJIA B CO3/1aHUN
HOBOM 0a3pl MaTepHAIbHONW KyJIbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUI
YCIIELLTHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHON KU3HHU KaXKJOTO JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHONW TI'PaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOILIET0 MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOsieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B pazuyHbIX cepax MpoPpecCHOHATbHON
NEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS MPOrPaMMBbI 0 XUMUU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HayuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHUS  OOy4aroumxcs
MEXXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHATHS, OTPasKaIOIINe
IIEJIOCTHOCTh HAayYHOW KapTUHBlI MHpa M CHENU(HUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpcallbHbIe yueOHbIe NeHCcTBHs (ITO03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYIISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30BbIe JJOrMUYecKUe AeiiCTBHUS:

CaMOCTOATENLHO  (OopMyJNIHpOBaTH W aKTyaJIu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEATh LEJNU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKKU TOHSATUW U YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX ()AaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJjIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3W MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJINYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) JIEMEHTAa, XUMU4ecKkas (popmylia, ypaBHEHUE XUMUUYECKON peakuu
— MU pEeIIeHUHd Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peaKIuu;

dbopMynupoBaTh LEAH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHU;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHMUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITE