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HOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma 1o XMMHH Ha YPOBHE CpeHEro o0miero oopa3oBanus papaboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanun B Poccuiickoit
@enepanum», TpeOOBaHU K pe3ylbTaTaM  OCBOeHUs  (erepanbHOM  00pazoBaTENbHOM
nporpammbl  cpeanero obmero ob6pazoBanusa(P@OIl COO), npexacrabienHsix B DepepaibHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpemnoaaBaHus
yueOHoro mpeaMera «XuMHsS» B 00pa3zoBaTeNbHBIX opranm3anusx Poccuiickoit @eneparum,
peayIn3yoUMX OCHOBHbIE 00pa30BaTelbHbIE IPOTPAaMMbl, 1 OCHOBHBIX OJI0KeHUN «CTpareruu
pasButus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaButenberBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIIYOJEHHOTO W3YyYCHHS 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. HM3ydenme mnpenmera,
peasinzyemoe B YCIOBUAX AU PepeHIupOBaHHOTO, NPOQUIBHOIO O0O0Y4YeHHs, TPU3BAHO
obecnieunTh 0O0I1e00pa30BATEIbHYI0 M OOIIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB ILIKOJIBI,
HEOOXOMMYIO JIISl afanTalliid MX K OBICTPO MEHSFOIIUMCS YCIOBUSM JKH3HH B COIIMyME, a
TaKKe JUIsl MPOJIOJKEHHs oOydeHuss B OpraHuzalusx MNpo¢ecCHOHaIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SBIISIETCS] OJTHON M3 MPHOPHUTETHBIX TUCIUILTNH.

B mporpamMme 1o XMMHH Ha3HAYeHHE IMpeaMeTa «XUMHUS» IOJIydaeT TOoaPOOHYIO
WHTEPNPETAMIO B COOTBETCTBUU C OCHOBomMoJararomumu mnojoxenusmu PIrOC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHMSs, PE3yabTaTOB 0OydeHHsI U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SBJISIOTCS CJEAYIOUINE BBINOJIHSEMbIE
MIPOrpaMMOi MO XUMUU (PYHKITUH:

nH(OPMaLMOHHO-METOInYecKas, peaiMzanusi  KOTOPOH obecrieynBaeT  MOJy4YEHHUE
MIPEJICTaBJICHUS O LIENSAX, COJEp)KaHUHU, oO0IIel crpaTeruu oOy4yeHHs, BOCIIUTAHUS U Pa3BUTHUS
oOyuarouiuxcs cpeicTBaMu MpeIMeTa, H3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIs;
OpraHU3al[MOHHO-TUIAHUPYIOIIAs, KOTOopas MpedycMaTpUBaeT ONpEIe/ICHHEe: IPUHIMUIIOB
CTPYKTYPHUPOBAHHUS U TIOCIEI0BATEIBHOCTH U3yUEHHUsI yueOHOro MaTepuania, KOJIMYeCTBEeHHbIX U
KaueCTBEHHBIX €ro XapaKTEepHUCTUK; IMOAXO0JI0B K (OPMUPOBAHUIO COJIEPKATEIHHONH OCHOBBI
KOHTPOJISI M OLEHKU 00pa30oBaTENbHBIX JOCTHKEHHH OO0ydarolmuxcsi B paMKax HTOTOBOI
aTTecranuu B (oopMe €AMHOTO rOCYIapCTBEHHOTO 3K3aMeHa M0 XUMHH.

[Iporpamma [ist yriayOJI€HHOTO U3YUEHUS! XUMUU:

yCTaHaBIIMBAET HHBAPUAHTHOE MPEIMETHOE COJICPIKaHue, 00sI3aTeIbHOE JIJIsl M3YYCHHUS B paMKax
OTIENBHBIX MPOdUIICH, IPEAYCMAaTPUBACT PACIPEACICHHE U CTPYKTYPUPOBAHHUE €0 0 KilaccaM,
OCHOBHBIM COJIEPKaTEeIILHBIM JIMHUSM/pa3jiesiaM Kypca;

TaéT TMPUMEpPHOE paclpesieiicHue Y4eOHOrO BpPEMEHH, PEKOMEHIYEMOTO Ui W3y4YCHUs
OTJICNIbHBIX TEM;

npejyiaraeT NPUMEPHYIO MOCIE0BATEIbHOCTh N3YUCHHS YUSOHOTO MaTepralia ¢ y4€TOM JIOTHKU
MOCTPOCHHSI KypCa, BHYTPUIIPEAMETHBIX U MEXKITPESMETHBIX CBSI3CH;

TaéT METOJAMYCCKYI0 HHTEPIPETALUIO IIeJICH W 3a/a4 U3YydeHHs MpeaMera Ha yrIyOJa&€HHOM
YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro oOIero oOpa3oBaHHS,
COJICPKATEIbHON  XapaKTEPUCTUKU  IUTAHUPYEMBIX  pE3yJIbTaTOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNIbHOW IPOTPAMMBI CPETHETO OOIIEro 00pa3oBaHusl (JIMYHOCTHBIX, METAIIPEIMETHBIX,
NPEIMETHBIX), a TaKKe C YY4ETOM OCHOBHBIX BHUJOB YUeOHO-TIO3HABATEIILHBIX JICHCTBHMA
00y4aroIerocs o OCBOCHUIO COJICPKAaHUS MPEIMETa.



[lo BcemM Ha3BaHHBIM MO3MLMSIM B IpPOrpaMMe [0 XUMHHM IPEAYCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XHMHUH Ha YypPOBHE OCHOBHOTO oO0miero oOpa3oBaHus. 3a
npeAesiaMi  YCTAaHOBJICHHOM  MporpaMMoOd MO XUMHUHU  00s3aTeNbHOW  (MHBApUAHTHOM)
COCTaBJIAIONICH coZiepkaHusl yueOHOTO TpeaMeTa « XUMUs» OCTa&TCsl BOZMOXKHOCTh BBIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKpETHOTO Mpoduist o0ydeHus..

B cootBercTtBuM ¢ koHuentyaibHbiMH TONIOXkeHUs MU PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro U yriyOnEéHHOTO ypoBHEi B cucteMe auddepennupoBanHoro o0y4eHus Ha
YpOBHE CpeaHero oOmiero 00pa3oBaHus XUMHUS HA YPOBHE YriyOJIEHHOIO M3y4EHUs HAIpaBlieH
Ha pealu3alio I[PEEeMCTBEHHOCTH C TMOCIEAYIOIUM 3TallOM MOJIY4YE€HHUS XUMHUYECKOIO
o0pa3oBaHusi B paMKax M3YYEHHs CIICHUAIBHBIX ECTECTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO TNPEUMYLIECTBEHHO Ha paclIUpeHue H
YIIIyOJICHHE TEOPETHUYECKOM U TMPAKTHYECKON TMOATOTOBKH OOYYArOIIMXCS, BBIOPABIIUX
onpenenéHHbI Mpoguiib 00y4eHHs, B TOM YHCIIE€ C NEPCIEKTUBOM MOCIEIYIOIIEro MOTyYeHUs
XMMHUYECKOTO 00pa30BaHus B OpraHu3alusax npodeccuonanibHoro oopasopanus. Hapsiny ¢ atum,
B cBete TpeboBanuii ®I'OC COO k mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS ¢eaepaabHON
00pa3zoBaTeIbHON MPOrpaMMBbl CpeaHEro o0Imero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE HA pPELICHUE 33a4 BOCIIMTAHUS U COLIMAIBLHOTO Pa3BUTHS 00yUYalOIUXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTEIEKTYaIbHBIX YMEHHUI, YMEHUN pallMOHaIM3aMH y4eOHOTOo
Tpyga ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, MMEIOIIUX  MEXKIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsiromiMMu  ipeaMeTa «XUMUS» Ha ypOBHE YIIyONEHHOrO M3y4YEHHS SBISIOTCS
yrayOnénnble Kypebl — «Opranudeckas xumusi» u «OOmias u HeopraHnuueckas xumus». [lpu
OTIpeJIeNIeHUU TOJIXOJ0B K OTOOPY M CTPYKTYpHOM OpraHu3aliy COAEp)KaHUsS THUX KypCOB B
porpaMMe 1Mo XUMHUHU 3a OCHOBY NMpHUHATHI nojoxeHus ®I'OC COO o paznmuuusx 6a30Boro u
yrayOnE€HHOTO YPOBHEH U3yUEHHUsI IPEMETa.

OcHoBy coaepxkanusi KypcoB «Opranudeckas xumus» u «OOmas ¥ HeopraHudeckas
XUMHUSD» COCTaBIIIET COBOKYMHOCTh MPEAMETHBIX 3HAHUI M YMEHHH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUS MpeAMeTa. JTa CHCTeMa 3HAHUM MOJIydaeT ONpPEeTIEHHOE TEOpPEeTHYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Ooybliuii  00BEM
(bakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUS MpeaMmeTa odecrieyeHa
BO3MOXHOCTh 3HAYUTEILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX MX COEIMHEHUN Ha OCHOBE PACIIUPEHHs U YIIyOJIeHUs MpeACTaBIeHUN O CTPOCHUU
BEIECTBA, XUMUYECKOUN CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS peaklni, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TePMOJMHAMUKU. M3ydeHne nepuoauueckoro 3aKkoHa u
[leproguueckold  CHCTEMBl XUMHUYECKHX  OJJEMEHTOB  0Oa3upyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHHUIX O CTPOCHUH aToMa. XMMHUYECKas CBsI3b 00BICHSETCS C
TOYKM 3PEHHUS] HPHEPreTHUECKUX HM3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyIIEHUH, a TAKKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. V3yueHue THUIIOB peakUUN JOMOJIHAETCS
(dbopMupoBaHHEM MpeACTaBIEHUN 00 AMEKTPOXUMUYECKUX MPOIECCAX U AIIEKTPOJINU3E PACIIaBOB
U pacTBOpPOB BEIIECTB. B Kypce oOpraHM4eckoil XMMHMM IPU PACCMOTPEHMM PEaKIHOHHOMN
CIOCOOHOCTH COEMHEHU yenseTcss 0co0oe BHUMaHHUe BOIpocaM 00 3JIEKTPOHHBIX dPQeKTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco6oe 3HaueHHe MMEET TO, YTO Ha COJEp)KaHHWE KypCOB XMMHUHU YIIyOJIEHHOTO YPOBHS
U3yUYEHHs Ui KJIACCOB OMpeienéHHOro mpoduias (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOMOJHEHUH K 0o0IIel cucTeMe NMpeMETHBIX 3HAHH) OKa3bIBAIOT BIMUSHUE CMEXHBIC
npeamertsl. Tak, Hampumep, B COJEpKaHUM MpeAMeTa s KJIacCOB XHUMHKO-(HU3NYECKOTO



npoduiis OoJbIIOe 3HAYCHUE OYIyT UMETh 3JIEMEHTHI Y4eOHOTr0 MaTepuaia 1mo oomeil XuMuu.
[Mpu w3ydeHun mnpeaMeTa B JAHHOM Cilydae akKLEHT OyAeT clellaH Ha OOLIHOCTh METOJI0B
MO3HaHMUsI, OOIIHOCTh 3aKOHOB M TEOPHIl B XUMHUH U B (DU3HMKE: aTOMHO-MOJICKYJISIpHAS TCOPHSI
(MonekynsipHass Teopust B (U3MKE), 3aKOHBI COXPAHECHHS MAcChl W OJHEPIHM, 3aKOHbI
TEPMOIMHAMHKH, DJICKTPOJIN3a, MPEICTABICHUS O CTPOCHUH BEIIECTB U JIPYroe.

B T0 ke Bpems B COJIepKaHUU MPEAMETa JIIS KIACCOB XMMHUKO-OMOIOTHYECKOTO MPOQHIs
OONBIIMN yIETBHBIA BeC OyJeT MMETh OpraHWYecKas XHUMHs. B 3TOM ciydae mpemaocTaBisieTcs
BO3MOKHOCTB JIJIs1 00Jiee 0OCTOSTEIIHHOTO PACCMOTPEHUSI XUMUYECKON OpPraHU3aIluy KJIETKU KaK
OMOJIOTUUECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MPUMEPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMIHJbI, OCJIKH, YIJIEBOJbI, HYKJIECHHOBBIE KUCIOTHI U Apyrue. [lpm stom
3HAaHHUS O COCTABE M CBOMCTBAX NPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CITy’KaT OCHOBOM ISl U3YUEHUsI CYIITHOCTH MPOIEecCOB (POTOCHHTE3A, JIbIXaHUs, TUIIEBAPEHUSI.

B nnane ¢opmMupoBaHHs OCHOB HAaydyHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAYYHBIX
MCTOJOB IMO3HAHMWA U OIbITA IMTPAKTUYCCKOI'0 IMMPUMCHCHHA HAYUYHBIX 3HAHWUHN HU3YUCHUC IPpEAMETA
«XHUMUA» Ha yri1y0néHHOM YpOBHE OCHOBaHO
Ha MCKIPCIAMCTHBIX CBA3AX C y‘I€6HI>IMI/I npeaMeTaMu, BXOAAIMMU B COCTaB MPCIAMCETHBIX
obnacreli «EcTecTBeHHO-Hay4uHble HpeaMeTbl», «Marematuka u uHpopmatukay u «Pycckuii
A3BIK M JIUTEPATypay.

[Ipu m3yueHnn ydeOHOTO TpeaMeTa «XUMHs» Ha YriyOJIEHHOM ypOBHE TakXke, KaK Ha
YpOBHE OCHOBHOTO U cpeaHero obmiero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3aaauei
MEPBOCTEIICHHONW 3HAYMMOCTH SIBJSIETCS (QOPMHPOBAHHE OCHOB HAyKH XHMHH Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYCCKOW JEATETPHOCTH YeJOBeKa M OJHOTO U3
KOMIIOHEHTOB MHPOBOW KYJIBTYpHI. PelmeHue 3Toii 3ajaun Ha yriryOJIEHHOM YPOBHE M3YYCHUS
npeaMeTa IpernoiaraeT pealn3ainio TaKuX IeJeH, Kak:

dbopMupoBaHHE TIPEACTABICHUN: O MaTEPUATBHOM €IWHCTBE MHUPA, 3aKOHOMEPHOCTIX U
MO3HABAEMOCTH SIBJICHUH MPHUPOJIbI, O MECTE XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK U €€
BEIYIIEH POJIM B OOCCIICUCHHH YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA: B PEIICHHH MPOOIeM
9KOJIOTUYECKOM, PHEPreTHUECKON M MHIIEBOM O€301aCHOCTH, B Pa3BUTHUU MEIUITMHBI, CO3/ITaHUN
HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB DJHEPrUHM, B OOECIICUCHWH PAIMOHATHLHOTO
MIPUPOJIOTIONIL30BaHUS, B (GOPMUPOBAHNHM MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAKKE
9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO M MPUPOIHOM Cpelie;

OCBOCHHE CHCTEMBl 3HAHMH, JIEKAIIUX B OCHOBE XHMHYECKOM COCTAaBJIAIONICH €CTECTBEHHO-
Hay4YHOU KapTHHBI MHpa: PyHIaMEHTATBHBIX MTOHATHN, 3aKOHOB U TEOPHH XUMHUH, COBPEMEHHBIX
MPEJICTaBJICHUN O CTPOCHUH BEILECTBA HA Pa3HBIX YPOBHAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJISPHOM, O TE€PMOJMHAMHYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTSAX HPOTEKaHUs
XUMUYECKUX PEaKIMi, O XMMHUYECKOM PAaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX CHUCTEMax, 00
00X HAYYHBIX MPUHIUIIAX XUMHYECKOTO TPOU3BOJICTBA;

dbopMupoBanre y O0OYYarOIIUXCS OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUMA JJIs1 OOBSICHEHMs KIFOYEBBIX UM W MpoOIeM COBPEMEHHON XMMHH, IS
OOBSICHEHUS M TPOTHO3UPOBAHMS SBIECHUN, HMEIOIIUX ECTECTBEHHO-HAYYHYIO MIPUPOJY;
TPaMOTHOTO pelIeHHUs] MpoOIeM, CBSI3aHHBIX ¢ XUMHEW, MPOTHO3UPOBAHUS, aHAIIN3a U OLEHKU C
MO3UIMK  HKOJOTHYECKON ©Oe30MacHOCTH TMOCIEACTBUH OBITOBOM M  MPOU3BOACTBEHHOM
NEATEIIbHOCTU YEJIOBEKA, CBSA3AHHOM C XMMHUYECKUM IIPOU3BOJCTBOM, MCIIOJIb30BAHUEM U
nepepaboTKON BEIIECTB;

yriayOlieHne TIpeICTaBICHU O HaydHBIX METOJ[aX MO3HAHUS, HEOOXOIUMBIX AJIsl IPUOOPETEHUS
YMEHHUI OPHEHTUPOBATHCS B MHpE BEUIECTB M OOBSICHEHHUS XUMHYECKHUX SIBICHUH, MMEIOIINX
MECTO B IPUPOJIE, B IPAKTUYECKOMN AEATEIBHOCTH U MIOBCEIHEBHOMN KU3HMU.



B nmnane peanuzanuy TEpBOOYEPETHBIX BOCHHUTATENBHBIX M PA3BUBAIOIIMX (PYHKIIHHA
LEJIOCTHOM CHCTEMBI CpeIHero oOIiero oOpa3oBaHUs MPH H3YYCHUU Mpeamera «XuMHsS» Ha
yrIIyOnE€HHOM ypoBHE 0CO0YI0 aKTyaIbHOCTh MPHOOPETAIOT TaKKE LENN U 3a/1a4H, KaK:

BOCITUTaHUE YOCKIEHHOCTH B MO3HABAEMOCTU SIBJICHUW TPUPOMIBI, YBAKEHHUS K IMPOIECCY
TBOPYECTBA B o0OJactu TCOPCTUUCCKUX WU MPHUKIIAAHBIX I/ICCJICIIOBaHI/Iﬁ B XUMMHHU, (bOpMI/IpOBaHI/IC
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTUBALMM K OOY4YEHMI0O U IIO3HAHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJI H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMs OOIIEYEIOBEUECKUX LICHHOCTEM;

Pa3BUTHUC TIO3HABATCIBHBIX HWHTCPCCOB, HHTCIUICKTYAJIbHBIX W TBOPUYCCKUX crocoOHocCTEH
oOyyaromuxcsi, (OPMHUPOBAHHE y HUX CO3HATEIHHOTO OTHOLICHHS K CaMOOOpa3OBaHUIO U
HETPEepbIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCHEIIHOHW Mpo(ecCHOHATBFHOW M OOIIECTBEHHOU
JEeSITEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 3/10POBOM
o0pase X13HU;

(hopMHUpOBaHNE YMEHUN U HAaBBIKOB Pa3yMHOTO IPUPOJIONOIb30BaHUS, PA3BUTHE IKOJIOTUYECKOM
KYJIbTYpbI, IPUOOpPETEHHE OMbITA OOIIECTBEHHO-TIOJE3HOM KOOI MUECKOH AeATeIbHOCTH.

OOmiee 4McIO 4YacoB, MPETYCMOTPEHHBIX A W3YYEHHUS XUMHUU Ha YIUIYOJE€HHOM YpOBHE
cpenHero o6mero obpaszoBanus, coctaBiseT 204 yacoB: B 10 kmacce — 102 gaca (3 dgaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZCIIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKO XMMHUU.

Hpez[MeT U 3HA4YCHHC OpFaHquCKOﬁ XUMHUH, TPCACTABICHUE O MHOFOO6paSI/II/I
OPraHu4YCCKuX COCHHHCHHﬁ.

DJNEeKTPOHHOE CTPOEHHME aroMma yIriepoJa: OCHOBHOE WU BO30YXKAEHHOE COCTOSHHUA.
BasneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XUMHYECKasi CBsI3b B OPraHUUYECKUX COEAMHEHUSX.
Tunsl rubpuan3anuy aTOMHBIX opbutaneill yriepona. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOM
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHbIN). THIlbl epeKpbIBaHUs aTOMHBIX OpOMTaNel, G- U
n-cBa3u. OnuHapHasi, J1BOMHas u TpoiHas cBA3b. CrnocoObl paspbiBa CBA3EH B MOJIEKYNIax
opranudeckux Beuiects. [loHsTHe 0 cBOOOIHOM pajuKalie, HyKIeopuie 1 3J1eKTpoduie.

Teopuss cTpocHHsT oOpraHuveckux coenuHeHuii A.M. byriepoBa u  COBpEMEHHBIC
MIPEJICTaBJICHHS O CTPYKTYPE MOJIEKYI. 3HAU€HHUE TEOPUH CTPOCHUS OPraHUYECKUX COSAMHEHUN.
Mounekynsapusie ¥ CTPYKTypHble (opmynbl. CTpykTypHble (OPMYNIBI Pa3IUYHBIX BHUIOB:
pa3BépHyTas, CcoKpamiéHHas, ckenetHas. M3omepus. Buasl w#30Mepuu: CTpPYKTYpHas,
MPOCTPAHCTBEHHAA. JJEKTPOHHBIE JPQPEKThI B MOJIEKYJIaX OPTraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 exTsl).



[IpencraBnenue o kiaccupuKauy opraHMuecKuX BemecT. [loHsTue o GpyHKIMOHAIBHON
rpynmne. 'omonorus. I'omonornueckue psaasl. CucreMarnyeckass HOMEHKJIATypa OpPraHu4ecKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJEIIBHBIX MTPEICTABUTENEH.

OcobGenHoct W KiIacCHUKAIMs  OpPraHMYecKUX  peakuumid.  OKUCIHUTENbHO-
BOCCTAHOBUTCJIbHBIC pCAKIINU B OpFaHH‘{CCKOﬁ XHUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUS BEUIECTB M MX IPEBPALICHUN: 03HAKOMJIEHUE C
oOpa3laMu OpraHMYecKUX BEIIECTB W MaTepualaMy Ha UX OCHOBE, OIBITHI 10 MPEBPAILECHUIO
OpraHMYeCKUX BEIIECTB MpH HarpeBaHuu (TUiaBieHue, OOyrJIMBaHHWE U TOPEHHE),
KOHCTPYMPOBAaHUE MOJEIIEH MOJIEKYJ]I OPTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['oMoNOrHYecKuid psijl aqkaHoB, 00IIas (popMmysa, HOMEHKJIATYpa U HU30MEPHS.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKaHOB, Sp>-THOpHAM3AIUS aTOMHBIX
opOuTazneit yrieposaa, 6-cBsizb. OU3HUECKHE CBOMCTBA ATKAHOB.

XHWMHUYECKHE CBOWCTBA AJIKAHOB: PEAKLMH 3aMELICHUs, N30MEPHU3ALNHU, JETHIPUPOBaHMS,
IMKIN3AlMN, THPOJIN3a, KpeKuHra, ropenus. [IpeacraBienne O MeEXaHW3Me peaKuui
paguKaIbHOIO 3aMEILCHHS.

Haxoxnaenue B mpupoe. CriocoObl NOTydeHUs] U IPUMEHEHHUE aJIKaHOB.

Huxnoankansl. O0mas Gopmysna, HOMEHKIaTypa u u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMUYECKUX CBOWCTB MabIX (IMKJIOMPOTAH, IUKIOOyTaH) MW OOBIYHBIX (IIMKIJIOTICHTaH,
IIUKJIOT€KCaH) MUKI0ATKaHOB. CriocoOBI OTYYEHHUs ¥ IPUMEHEHUE TUKIOAITKAHOB.

Anxensl. ['oMonOorndyeckuii psj alkeHoB, o0mas GopMyiia, HOMEHKIATypa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKEHOB, SP>-THOpHIM3aIUs aTOMHBIX OpOHTaNICH
yriaepoja, 6- U m-cBsi3su. CTpyKTypHas U reoMeTpudeckas (Iuc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBa aJKEHOB. XHUMHYECKHE CBOMCTBA: pEaKIMH MPHUCOCAMHEHHUSA, 3aMEIIeHUs B O-
MOJIOKEHUE TPU JBOMHON CBsI3M, MOJMMeEpH3aluu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiiy Ha JBOWHYIO CBsI3b. CIIOCOOBI MOTydeHUs U TPUMEHEHNE alIKEeHOB.

AJNKaJMeHBI. Knaccudukanus aJIKaJIneHOB (conpspkEHHBIE,
W30JIMPOBaHHbBIC, KyMyauposanusie). OCOOCHHOCTH SJIEKTPOHHOTO CTPOEHUS M XUMHUYECKHX
CBOMCTB CONpPSDKEHHBIX aueHOB, 1,2- u 1,4-mpucoenunenue. [lomumepuzamms conpsKEHHBIX
nreHoB. CrocoObl MOJTy4eHusl U IPUMEHEHHUE allKaJueHOB.

Ankunbl. ['oMoONOrn4yeckuil psija ankuHOB, o0mas ¢opMyna, HOMEHKIATYpa U U30MEpHSL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKUHOB, SP-THOpUAM3AIMS aTOMHBIX
opbutaneit yriepona. PuznyecKkue CBONCTBA aJIKHHOB. XHMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCIUHEHHUS, TUMEpU3AllUM U TpUMEpU3alnu, OKuciaeHus. KucioTHele CBOMCTBA aJIKWHOB,
MMEIOIUX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBIE peakiny Ha TPOiHYIO CBs3b. CIOCOOBI
MOJIyYCHUS U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoJ1opoJibl (apeHsl). ['omonoruueckuii psj apeHos, oduas ¢popmyna,
HOMEHKJIaTypa ¥ M30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbI OeH30I1a.
dusnueckue CBOMCTBAa apeHOB. XHMMHUYECKUE CBOICTBa O€H30ja M €ro roMOJIOTOB: PEaKLUU
3aMeIIeHUs] B OCH30JbHOM KOJIbLIE M YIJIEBOJIOPOJIHOM pajMKajie, PeakUuu MPHCOEIUHEHMS,
OKHCIIEHHE ToMOJIoroB OeH3ouna. IlpeacraBienne 06 OpUEHTHPYIOIIEM JeHCTBUU 3aMecTUTeNei



B OCH30JIbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX PaJUKalIoB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYHIBI, aTOMOB TajoreHoB. OCOOCHHOCTH XMMHUYECKHX CBOMCTB CTHpOJIA.
[Tonumepuzanuss  crtupona. CHocoObl  HOJIydeHUST U NPUMEHEHHE  apoOMaTHYECKHX
YIJIEBOAOPOIOB.

[pupomusiii ra3. Ilonyrasie HedTsHbie Ta3pl. Hedth 1 e€ mpoucxoxaenune. KameHHbii
yroJib W TPOAYKTHl ero mnepepaborku. CrocoObl mepepadoTKu He(TH: TEpPEeroHKa, KPEeKWHT
(TepMHUYECKHHA, KaTaTUTUYECKU), pupopmuHr, muposus. [Ipoaykrel nepepaboTku HedTH, HX
[IPUMEHEHHE B IPOMBIILIJIEHHOCTH U B OBITY.

I'enermueckas CBA3b MCKAY pa3IMYHbIMU KJIaCCaMU YI'JICBOJOPOJAOB.

ONEeKTPOHHOE CTPOCHHME TaJOreHIPOU3BOJHBIX YII€BOAOPOJOB. Peaknuu 3amemieHus
rajoreHa Ha TUAPOKCOTrPYIIy, HUTPOTPYyIIly, IMAHOTPYIITYy, aMUHOrpynmy. /JlelictBue Ha
TaJIOTEHIIPOU3BOAHBIE  BOJHOIO M CIHUPTOBOrO pactBopa 1ménoun. BsaumopeiicTsue
JUTAIOT€HAJIKAHOB C MarHueM M LHUHKOM. [IoHATHE O MeTa/moOpraHu4ecKux COEIWHEHMSX.
Hcnonb30BaHne TallOTEHIIPOM3BOJHBIX YITIEBOJOPOJOB B ObITY, TEXHUKE W MpPU CHHTE3E
OPraHNYECKHUX BELIECTB.

OKClIepUMEHTAIbHBIC METOJIbl M3YYCHHS BEIIECTB W WX IPEBPAIICHUN: U3YYCHHE
(M3UYECKUX  CBOWMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTBH),  KA4E€CTBEHHBIX  pEAKIIHi

YTJIEBOJAOPOJIOB PA3INYHBIX KiIaccoB (oOecuBeurnBaHne OPOMHOM WJIM MOJAHOW BOJbI, pacTBOpa
NepMaHraHaTa Kajus, B3aUMOJCHCTBHE aleTHJIeHAa C AaMMHAuyHBIM pacTBOPOM OKCHIA
cepebpa(l)), kauecTBeHHOE OOHApy)XEHHE yriepoja M BOJIOPOJa B OPraHUYECKHX BEIECTBAX,
MOJydYeHHE ATWIEHAa M H3YYCHHE €ro CBOICTB, O3HaKOMJIeHHE ¢ KoyurekimsiMu «Hedtb» n
«Yrompy», ¢ oOpa3mamMM IuUIacTMacc, KaydyKOB W PpE3HHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOIOPOJIOB M T'aJIOT€HIIPON3BOTHBIX YTIIIEBOOPO/IOB.

Kuciopoaconep:kaiue opraHu4eckne coeTuHeHus.

[IpenenbHble ogHOaTOMHBIE crnUpThl. CTpoeHHE MOJEKyd (Ha HpUMepe MeTaHoJa U
sTano’a). ['omonornueckuit psia, odmas popmysna, H30Mepus, HOMEHKIATypa U KiaccuQUKaIus.
Ou3nyecKkue CBOICTBA MpEIeNbHBIX OJHOATOMHBIX CIHUPTOB. BoJOpoaHBIE CBA3M MEXIY
MOJIEKYJIAaMH  CIIUPTOB. XHMHUYECKHE CBOWCTBA: pEaKIMHM 3aMeIlleHHUs, JeruapaTaiui,
OKHCJICHHUS, B3aUMO/ICHCTBHE C OPraHnYeCKMMHU U HEOPraHn4eckKuMH Kuciaotamu. KauecTBeHHas
peakiusi Ha OJHOATOMHBIE crUPThI. [leiicTBHe 3TaHONAa M METaHOJa Ha OpPraHM3M 4YesIOBEeKa.
CriocoOblI MosTyueHus: ¥ TPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢pupsl, HOMeHKIaTypa U uzomMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoroaToMHEIE CIIUPTBI — OSTUJICHIJTIMKOJIb WU TIIMLCPHH. duznyeckue M XUMHUYECKHUE
CBOICTBA: peakiun 3aMCIICHUA, B3aNMMOJICUCTBUE C OpraHN4YC€CKUMHU U HCEOPTraHUYCCKUMU
KHUCJIOTaMH, Ka4CCTBCHHAA pC€aKlusl Ha MHOI'OATOMHBIC CIIMPTHI. Hpe,I[CTaBHCHI/Ie 0 MCXaHU3MC
peaxunﬁ HyKJICO(I)I/IJIBHOFO 3aMCIICHU . I[CﬁCTBHe Ha OpraHusM 4€JIOBCKaA. CnocoObl MOJIy4YCHUA
U NPpUMCHCHUEC MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHHE THIAPOKCOTPYIIbI U OEH30JIBHOTO S/pa.
dusnueckue cpoiicTBa (eHosa. OcOOEHHOCTH XMMHUYECKUX CBOWCTB (peHosa. KauecTBeHHBIE
peakuuu Ha ¢Qenos. ToxcmuHocTh ¢eHona. CrocoObl MOMy4YeHUS M IMpHUMeHeHHe (eHoma.
denonopmanbaeTUAHAS CMOJIA.



KapOoHunbHBIE COCAMHEHHS — QIBJIETHIbBI M KETOHBL JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOU Tpymmbl. ['oMoiorHuecKkue psasl aNbIErHI0B U KETOHOB, 00mias ¢opmyna,
n30Mepusd M HOMEHKIarypa. PHU3WYECKUE CBOMCTBA ajbJIETMIOB W KETOHOB. XUMHUYECKHE
CBOMCTBA aQJBJIETUAOB W KETOHOB: peaKUuu mpucoeAuHeHus. OKHUCIEHHE allbJIETU0B,
KaueCTBEHHBIC PEaKIuK Ha anbaerujbl. CriocoObl MOJNydEHUS W MPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TpeJieNbHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepuss W HOMeHKIaTypa. PU3MYecKHe CBOIMCTBA OJHOOCHOBHBIX
MpelenbHbBIX KapOOHOBBIX KHUCIOT. BoJoponaHble CBS3M MEXIY MOJEKyJaMHU KapOOHOBBIX
KUCIOT. XUMUYECKUE CBOMCTBA: KUCIIOTHBIE CBOICTBA, peakuus ITepuU(UKALNUU, PEAKIUU C
Y4aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IPOM3BOJHBIX KapOOHOBBIX KUCIIOT — CJIOXKHBIX 3(pupax. MHOroobpaszue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KuCIOT. [IpeacraBureny BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapUHOBas, MaJIbMUTUHOBAs, OJICMHOBAs, JUHONEEASA, JUHONIEHO8AA KACIOTH.  CrocoObl
MOJIy4YEHUs U IpUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnoxuele 3¢upsl. ['omonorudeckuii psia, obmast Gopmyna, U30MepUss U HOMEHKIIATypa.
®uU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupser. Ctpoenue, pu3ndecKkne U XMMHYECKHE CBOWCTBA JKUPOB: THAPOJU3 B KUCIOW H
esoyHoi cpene. OcOOEHHOCTH CBOMCTB KUPOB, COJIEPKALINX OCTATKH HETIPEAETbHBIX )KUPHBIX
KUCHO0T. JKUpsl B IPUpPOIE.

MEI14 KaK COJIU BBICIIHAX Kap60HOBBIX KHUCJIOT, UX MOOIICC HeﬁCTBHe.

OO6mrast xapakrepucTuka yriaeBojoB. Kimaccudukanus yriaeBomoB (MOHO-, 1IU- |
nojucaxapuapl). MoHocaxapuipl: TIIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a, A1e30Kcupruoo3a.
du3nyeckue CBOMCTBA W HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl:  pPEaKlUU C Y4yacTUEM CHUPTOBBIX U  ajbJACTHAHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OposkeHue. [lpuMeHeHue TIIOKO3bl, €€ 3HauYe€HHWE B IKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuuel: caxaposa, MaibTO3a U JakTo3a. BoccraHaBiuBaromue u
HEBOCCTaHABIMBAWOIIME aucaxapuisl. ['maponus mucaxapunoB. Haxoxzaenue B mpupone u
npuMmeHenue. [lonucaxapuapl: Kpaxmal, IIMKOTeH W 1nesutono3a. CTpoeHne MaKpOMOJEKYI
KpaxMaja, TJUKOTeHa M 1ejultoo3bl. Du3nueckue CBOWCTBA Kpaxmajia U IEJUTIOJIO03BL
XUMUYEeCKHE CBOMCTBA Kpaxmaja: THAPOJIN3, KaYeCTBEHHAs pPeaklHs C HOJO0OM. XHUMUYECKUE
CBOMCTBA LEJUTIOJO3bI: TUAPOIIN3, MOdydeHrue 3(upoB 1emiono3sl. [IoHaTre 06 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKclepUMEHTAIbHbIE METOJ/Ibl M3YYEHHs BELIECTB M HX IPEBPAIEHHUI: paCTBOPUMOCTD
pa3MYHBIX CIIUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOJIA C HATPUEM, OKHCICHHE ATHUIIOBOTO
CiMpTa B aNbJETHJ Ha pacKaJEHHOW MEIHOW MpPOBOJIOKE, OKHCIEHHE STHJIOBOTO CIHUpTa
IUXPOMATOM Kaius (BO3MOYKHO HCIIOJIb30BaHHE BHCOMATEPUANIOB), KAYECTBCHHBIC PEaKLIUU Ha
anpaeruapl (¢ ruapokcuom ruammuncepedpa(l) u runpoxcunom meau(ll)), peaxkuus riunepuHa
¢ ruapokcusioM Meau(Il), xumuueckre cBOMCTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMO/IeiicTBHE
pacTtBopa TIoKo3bl ¢ ruapokcuaom meau(ll), BzaumoneiicTBue kpaxmana ¢ MOJIOM, pelIeHHe
SKCIEPUMEHTANIBHBIX 33j1a4y 10 TeMaM «CrupThl ¥ GpeHonb, «KapboHoBbie kucnoThl. ClloKHbIE
3pUpBI».

A30TcoepKaIue OPraHnYecKue CoeTHHEeHHUsI.



AMHHBI — OpraHMYecKHe MPOU3BOJHbIC aMMuaka. Kiaccudukamus aMUHOB:
anupaTHYECKUEe U apOMaTUYECKHE; TIEpBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHUE MOJIEKYJ,
obmas ¢opMyna, U30MepUsi, HOMEHKJIaTypa U (PU3MYECKHe CBOHCTBA. XUMHYECKOE CBOMCTBA
aJII/I(baTI/I‘IeCKI/IX dAMHWHOB: OCHOBHBIC CBOﬁCTBa, AJIKUJIMPOBAHUC, B3aPIMOI[eﬁCTBPIC MECPBUYIHBIX
aMUHOB C a30TUCTON KuCI0TOU. CONM aKUIIaMMOHHUS.

AHWINMH — IIpe/ICTaBUTENb aMUHOB apoMarudeckoro psiia. Ctpoenue aHwinHa. B3anmuoe
BIIMSIHUE TPYII aTOMOB B MOJIEKy/e aHuiauHA. OCOOEHHOCTH XUMHUYECKHX CBOICTB aHWJIMHA.
KavectBennsle peaknuu Ha aHWwinH. CrocoOBbl MONydeHHS M TPUMEHEHHE amu(aTHdecKux
amMHHOB. [losryueHne aHMIMHA U3 HUTPOOEH30J1a.

Awmunokucnotel. Homenknarypa u  usomepus. OTHenbHblE MPEICTABUTENN  O-
AMHWHOKMCIIOT: TJIWIWH, anannH. Ou3ndeckne CBOMCTBA aMWHOKHCIOT. XMMHYECKHE CBOICTBA
AMUHOKHCIIOT KaK aM(OTEpPHBIX OPTaHMYECKUX COCIWHECHHWM, PEaKIus IOJMKOHICHCAINH,
00pa3zoBaHUe MENTUIHON CBs3U. buosormueckoe 3HaueHHE aMUHOKHUCIOT. CHHTE3 M THAPOJIN3
TICIITH/IOB.

benku kak npuponanble nonumepsl. [lepBuuHas, BTOpUYHAs M TpPETHYHAas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TUAPOJIU3, JeHATypalus, KayeCTBEHHbIE PEaKIMH Ha
O€NKH.

BKCHGDI/IMGHTBIIBHBIC MECTOABI M3YYCHUS BCHICCTB MU HUX HDeBDaHIeHI/II\/'E paCTBopeHI/Ie
OCNIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJKH, perieHre
OKCIIEPUMEHTAJIBHBIX 3a7a4 MO0 TeMaM «A30TCOJEp)Kalllue OPTaHWYECKHe COCIUHEHUS» |
«Pacrno3HaBaHue OpraHMYeCKuX COCTMHEHUIN.

Brbicokomosieky isipHble cOeTUHEHHS.

OCHOBHBIC TIOHATUS XUMUH BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁZ MOHOMCEp, IOJHUMCED,
CTPYKTYPHO€ 3BCHO, CTCIICHBb IIOJIMUMEPpHU3alllM, CPEAHAA MOJICKYJIApHasd Macca. OcCHOBHEIC
MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — MoJIMMEpuUus3anus U NOJIUKOHACHCAIW.

[TonumepHsie MaTepUabl. [Tnactmaccel (monMATHIIEH, TMIOJIUTIPOTIUJICH,
MTOJIMBUHUIIXJIOPUI, MOJIUCTHPOIL, MOJUMETHIMETaKpUIIaT, MOJINKApOOHATHI,
oy TIIIeHTepedTanar). YTunuszanus u nepepaboTka IIacTuka.

DnacToMepsl: HATypalbHBIA KaydyK, CHHTETHYECKHME Kaydyku (OyTaaueHOBBIH,
XJIOPOTPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHbIE (XJIOTIOK, HIEPCTh, IIENK), UCKYCCTBEHHbIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tonmumeps! crieruanbHOTO Ha3Ha4YeHHs (Te(I0H, KeBIap, SIEKTPOMPOBOISIIINE MOJIUMEPHI,
OuropasiiaraeMble TIOJUMEPHI).

OKCHEepPUMEHTAIbHBIC METOJBl M3YUYCHHS BEIISCTB M WX MNPEBPAICHUM: O3HAKOMIICHUE C
O6p33].[aMI/I NpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIIaCTMACC, KaydyKOB, PCHICHUC
OKCIICPUMCHTAJIbHBIX 3aJia4 110 TEME «Pacro3HaBaHue I1IaCTMAcC U BOJIOKOH.

Pacuérnble 3agaun.




HaxoxaeHne MoJleKyIsspHOi (POPMYIIbI OPTaHUIECKOTO COSIMHEHHSI TI0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJIIUX B €r0 COCTaB, HaXOXKJCHUE MOJICKYSIPHOU (OPMYIIBI OPraHUYECKOTO
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUN M/UITN UCXOIHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (POPMYIIBI
OPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOWCTB WM CIIOCOOOB TOTYYCHWS,
OTIpe/ieNIeHre JIOJIM BBIXO/A MPOAYKTa PEAKIUU OT TEOPETUIECKA BO3MOKHOTO.

MexnpeaMeTHBIE CBA3U.

Peanu3zanus MeXInpeaMETHBIX CBsI3el NMpU M3ydyeHUU opraHmdeckord xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TOHATHHA, TaK H
IIOHSATHHN, IIPUHATHIX B OTAEIIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOTO LUKIIA.

OO0mue ecTecTBEHHO-HAYYHbIC TIOHSTHUSA: SIBIICHWE, HAy4YHBIM (DaKkT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIM3, CUHTE3, KiIaccu(pukanus, HaAOIOJEHUE, U3MEPEHHE, SKCIEPUMEHT, MOJIENb,
MOJIETUPOBAHHUE.

®usnka: MaTepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJAa, SHEPreTUYECKUN
YPOBEHb, BEHIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHUsI, CKOPOCTh, JHEPTHUs, Macca.

buonorus: kimerka, opraHusM, 3KOCUCTeMa, Onocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpokeHUEe, (POTOCHHTE3, IbIXaHWE, OCIKH,
YIIIEBOIBI, )KUPBI, HYKJICHMHOBBIC KHCIIOTHI, EPMEHTHI.

I'eorpadusi: monesHble UCKOTaEMbl€, TOTUIHBO.

TexHomorus: MUIICBBIC MMPOAYKTHI, OCHOBEI PAllMOHAJIBHOTO IIMUTAHUS, MOIOIIHUE CPCACTBA,
MaT€puraibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBbBbI XUMHU.

Atom. CocTaB aTOMHBIX s1ep. XUMHUECKUN 31eMeHT. M30Tonbl. CTpoeHHE 3IEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHH U TOIYPOBHH. ATOMHbBIE
opbutamu. Kiaccupukamnus XUMHYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacmpenenenue
AJIEKTPOHOB TIO0 ATOMHBIM OpPOMTAISIM. DIEKTPOHHbIE KOH(QUIYpalliM aTOMOB 3JIEMEHTOB
NIEPBOrO—4YEeTBEPTOr0 IMEPUOJOB B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUHM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIIEKTPOOTPULIATENBHOCTb.

Ilepuoguueckunt 3akoH U llepuonnmueckasd cucTeMa  XUMHUYECKHX  DIEMEHTOB
J.W. MenpneneeBa. CBsA3b NEPUOAMYECKOTO 3aKoHA M Ilepmoandeckoil CUCTEMBI XMMHYECKHX
JJIEMEHTOB C COBPEMEHHOU Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB
XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX M CJIOXHBIX BELIECTB MO TPYMIaM U
nepuojam. 3HaueHue nepruoandeckoro 3akona /.M. Menaeneesa.



Xumuueckasi CBsI3b. BUIbI XMMHUYECKON CBA3U: KOBAJEHTHAs, MOHHAs, METAJUINYECKAs.
MexaHu3Mbl oOpa3oBaHUs KOBQJICHTHOM CBSI3H: 0OMEHHBIM
U JOHOPHO-aKIENTOPHBIA. ODHeprus U JyiMHa CBs3u. [loJsIpHOCTH, HANpPaBJICHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBs3u. BonopoaHas CBA3b. MeXKMOIEKYIIpHbIE
B3aUMO/ICUCTBHSL.

BaneHTHOCTh W BaJEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpHI
MOJIEKYJI C MX T'€OMETPUUYECKHM CTPOEHHEM (Ha NpUMEpEe COEAMHEHUU 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBnenne 0 KOMIUIEKCHBIX coeauHeHusix. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMILJIEKCOOOpa3oBareib, JIMTAHABI. 3HA4YCHHWE KOMIUICKCHBIX coeauHeHuid. [loHsaTue o
KOOPJIMHAITMOHHON XUMUH.

BemectBa MONEKyIIpHOTO M HEMOJEKYISPHOIO CTpPOEHUs. THUIMBI KPUCTAJUIMYECKUX
peIETOK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[Tonsarue o nucniepcHbIX cuctemax. MictunHbie pacTBophl. [IpencraBienne o KOJJIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTpPAIMM PAacTBOPOB: MaccoBas JOJs BEIIECTBAa B
pacTBope, MoJsipHas ~ KOHIeHTpauus. HacellleHHbIe M HEHACHIIIEHHBIE  PacTBOPHI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccudukanus m HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHAIBHBIC Ha3BaHUS
OTJIEbHBIX MPEACTaBUTEICH HEOPraHNUECKUX BEILIECTB.

Knaccudukanus XuMHUYIECKUX peakIuii B HEOPraHWIECKONW U OPraHMYeCKOM XUMHH. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHEHUS U TMPEBPAILCHUS SHEPTrUU MPU XUMHUYECKHX
peaknusix. TernoBbie 3 (eKTs XuMuyeckux peakuuid. Tepmoxumudeckue ypaBHEHUS.

CKopoCTh XUMHUYECKOU peakiuu, e€ 3aBUCUMOCTb OT pa3indHbIX QakTopoB. ['oMOreHHbIe
U reTeporeHHble peakunu. Katanus u kaTamu3aTopsl.

OOparumble ¥ HeOOpaTHMMbIe  peakIMu. XHUMHYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMAIONIME HA IOJIOKEHHE XHMHUYECKOTO pPaBHOBECHSI:
TeMIeparypa, JaBJICHHE W KOHIIGHTPAIlUM BEIIECTB, YYACTBYIOIIMX B peaknuu. [IpuHImn
Jle IllaTenne.

Onexrponutnueckass guccouuanus. CunbHele U cinabble  3neKTpoauTsl. CTeneHb
mucconnanuu. Cpena BOOHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpasbHas, Iieao4Has. BoxopoaHsiil
nokasarenb (pH) pactBopa. ['uaponus coneit. Peakiiuu nonnoro oomena.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIbHEIC pCaKIuu. Crenenr okucienus. OKHCIUTENs U
BOCCTAaHOBHTCIIb. HpOI_ICCCBI OKHCJICHHS H BOCCTAHOBICHUA. BakHelllne OKHUCIUTEIN U
BOCCTaHOBHUTEIU. MeTo]1 QJICKTPOHHOI'O OanaHca. 9J'IeKTp0J'IPI3 PaCTBOPOB U pacCIiliaBOB BCUICCTB.

OKCHEPUMEHTAIbHBIC METOAbl HM3YYCHMS BEHISCTB W MX MOPEBPAIICHUN: Pa3JI0KCHUC
NEepoKCHuga BOOOpOJa B MNPUCYTCTBUU KaTajinu3aTopa, MOACIU KPUCTATNIMYCCKHUX peH_IéTOK,
IIPOBCACHUC peaKuHﬁ HOHHOTO O6MeHa, onpeacJIeHuc Cpeabl pacTBOpPOB C€ MOMOIIBIO
HHAUKATOPOB, U3YUYCHHUC BIUAHUSA PAZTIUUHBIX (I)aKTOpOB Ha CKOPOCTb XHMHUYECKOH pCaknuu nu
ITOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHA.

Heopranuueckast xumus.



Ilonoxxenne HemeramoB B Ilepuonmyeckoin cucreMe XMMHUYECKUX — DIIEMEHTOB
J.W1. MenpeneeBa U OCOOCHHOCTH CTPOCHHUS MX aToMOB. DU3HUYECKHE CBOICTBA HEMETAJUIOB.
AnoTponus HEeMETaUIoB (Ha pUMepe KUCIopoia, cepsl, hocdopa u yriaeponaa).

Bognopon. INomyuenue, ¢puznyeckue U XUMHUYECKHE CBOMCTBA: PEAKIIMM C METAUIAMH H
HEMETaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuabl. TOIIMBHBIE 3JIEMEHTHI.

I'anorensl. Haxoxaenue B mpupoje, CrocoObl MOMydeHUs, GU3NYECKUE W XMUMHYECKHE
cBoiicTBa. ['asioreHoBoOpOIbl. BakHelmme KHUCIOPOACOAEpkKAIIUE COCTUHECHUS TaJOrEHOB.
JIaGopaTtopHble ¥ MPOMBIIUIEHHBIE CTIIOCOOBI MOTy4YeHHUs rajoreHoB. [IpumMeHeHne rajioreHoB u
HX COCMHECHUM.

Kucnopon, o3oH. JlaboparopHble M HPOMBIIUIEHHbIE CHOCOOBI IMOJIy4EHUS KHUCIOPOJa.
Ouznyeckue U XMMHMUYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa M o030Ha. OKCHIBI U
MIEPOKCH/IBI.

Cepa. Haxoxmenwe B Tpupojsie, CIOCOOBI TONYYeHHS, (HU3UYECKHE W XUMHUYECKHE
cBorictBa. CepoBojopon, cynbduabl. Oxcun cepoi(IV), okcun cepri(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB CepHOM KHCIOTHL I[lpuMmeHeHue cepel U €€
COECIUHEHU.

Azor. Haxoxzaenwe B mpupoje, CIOCOObl MONydeHHs, (PU3NYECKHe W XUMHYECKUE
cBoiicTBa. AMMHak, HUTpuAbl. OKCHIbl a30Ta. A30THCTas M a30THAasi KUCIOTHI U HMX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KHCIOTHI. [IpuMeHEHHE a30Ta W €ro COCIMHEHHMH. A30THBIE
yaoOpeHwusl.

®dochop. Haxoxpenue B mpupoje, CIOCOObI TONyYeHHs, (HU3MUECKUE M XUMHUYCCKUE
ceorictBa. Dochuast u dochun. Oxcuasr dochopa, ¢ochopHas kuciora um e€ comu.
[Ipumenenne pocdopa u ero coenquaeruit. DochopHsie ynoOpeHwHs.

Yrinepon, HaxoXJaeHWE B TpUpoAe. AJUTOTpornHble Moaudukaruu. Duzndeckue u
XMMHYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepogom. Oxcup yriepoaa(ll),
OKCH]I yraepona(IV), yroJibHas KHUCJIOTa u eé COJIH. AKTUBUPOBaHHBIN
yroib, agcopouus. OymnepeHsl, rpadeH, yriaepoAHble HAHOTPYOKH. [IpuMeHeHHe NpOoCThIX
BEIIECTB, 00pa30BaHHBIX YIIIEPOJIOM, U €r0 COCTUHEHHIA.

Kpemuuii. HaxoxneHnue B mpupone, cnocoObl MOdydeHHs, GU3NYEeCKHe U XUMHUYECKUe
coiictBa. Okenp kpemuusi(I1V), kpeMHueBast KucaoTa, CUIMKaThl. [IpuMeHeHre KpeMHUs U €ro
coequHeHuil. CTeks0, ero Nojay4eHue, BUIbl CTEKIIA.

ITonoxxenue MeTamyIoB B HepHOHquCKOﬁ CHCTEME XMMHYECKHUX 27eMeHTOB. OCOOEHHOCTH
CTPOCHUA SJICKTPOHHBIX 000JI0YEeK aTOMOB METaJUIOB. O6H_II/IC CI)I/I3I/I‘leCKI/IC CBOICTBA METAJIOB.
HpI/IMeHCHI/Ie MCTAJIJIOB B 6BITy 1 TexHuke. CIjiaBel METAILIIOB.

DNEeKTPOXUMHUUYECKHH psii HanpskeHni MeTaioB. O0me cnocoObl MoJTy4eHNs: METaJUIOB:
TUAPOMETAJUIYPIHsl, MUPOMETAIUTYPIrHs, dIeKTpoMeTanyprus. [loHsaTHe 0 KOppo3uu METauIoB.
CrniocoOblI 3alUThl OT KOPPO3HH.

O6ma51 XapaKTCPpUCTUKA MCTAJJIOB IA-prTIHBI HCpHOZ[H‘ICCKOﬁ CUCTEMBbI XMMHNYCCKHX
OJICMCHTOB. HanI/Iﬁ W KaJiui: IMOJIYy4CHHUC, (pI/ISI/ILICCKI/IC n XUMHYCCKHEC CBOﬁCTBa, IIPUMCHCHUC
MPOCTBIX BEIICCTB U UX COCIUHEHUHN.



Oobmas xapakrepuctuka MetauioB IIA-rpymnmsr [lepuonndeckoil cucTeMbl XMMHUYECKHX
SJIEMEHTOB. MarHuii W KaJblMid: TMOoJydeHHe, (u3nyecKkne M XUMHYECKHE CBOMCTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHEHHH. JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHHUS.

AntoMuHUH: TIONy4YeHue, (GU3NYECKUe W XMMHUYECKHE CBOWCTBA, NMPHUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COCOUMHEHUH. AMQOTEpHBIE CBOHCTBA OKCHAA W THIPOKCHAA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmass xapakTepucTuka MeTauioB noOouyHblXx noarpynn (b-rpymnm) Ilepuonuueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

®u3nyecKkue U XMMHYECKHE CBOMCTBA XpOMa U €ro coeAuHeHUd. OKCUIbl U THUIPOKCHIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl u AUXpOMaThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nyeckue M XUMHYECKHME CBOMCTBA MapraHila M €ro CoenuHeHuid. Baxueimue
coequaenus mapranna(ll), mapranna(IV), mapranmna(VI) u mapraama(VII). Ilepmanranar kanms,
€ro OKHCIUTCILHBIC CBOMCTBA.

®uU3NYECKNEe U XUMUYECKHE CBOMCTBA Keje3a U ero coequHeHunil. OKCUIbl, TUAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(Ill). [lomyuenne n mpumMeHeHne Keje3a U ero CIjIaBoB.

du3nYeCcKre U XMMUYECKUE CBOMCTBA MEAHN U €€ coenrHeHuil. [lonydenrue nu npuMeHeHue
MEeIN U €€ COeTUHEHUN.

[uuk: nomydeHne, GU3NIECKUE U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCH/IA
Y THJIPOKCHJIA ITUHKA, TUAPOKCOKOMILIEKCH IMHKA. [I[puMeHeHne HMHKa U ero COeqUHEeHUH.

DKCIIepUMEHTAIbHBIE METOIbI U3YYEHUS BEIIECTB U UX MPEBPAIIEHUN: U3ydeHne 00pa3ioB
HEMETAJJIOB, TOpeHue cepbl, Gocdopa, xKene3a, MarHus B KUCIOPOJE, M3YUYEHUE KOJUICKIUU

«MeTanisl U CIIaBbl», B3aMMOJCHCTBHIE MIETOYHBIX U IIEIOYHO3EMENIBbHBIX METAIJIOB C BOJOM
(BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPHAIIOB), B3aMO/ICHCTBUE IIMHKA U YKEJe3a C pacCTBOpaMu
KHUCTIOT M IIeJI0Yel, KaueCTBEHHBIE PEaKIMU HAa HEOPraHWYECKHUE aHMOHBI, KATHOH BOJOPOJA U
KaTHOHBI METAJIOB, B3aUMOJEHCTBHE THAPOKCUIOB aTIOMUHUS U LIMHKA C PACTBOPAMH KUCIIOT U
IIeJIoYe, pelIeHne SKCIepUMEHTANbHBIX 3adad mo Temam «lamoreHsl», «Cepa u eé
coemHeHus», «A30T u pocdop u ux coeauHEHU», «MeTauIbl TIaBHBIX TOATPYII, «MeTasl
MOOOYHBIX MOATPYIII.

XuMHA ¥ KU3Hb.

Ponp xuMuu B obecrieyeHnu YCTOI>'I‘IPIBOFO Pa3BUTHA YCJIOBCUCCTBA. ITonsiTue o HAY4HBIX
MCTOAAX IIO3HAHUA W MCTOHAOJIOTMHM HAYYHOI'0O  HCCJIICIOBAHUSL. HaquLIe IMPHUHIMIIbI
opraHu3anvi XUMHYCCKOTO IIPOU3BO/JICTBA. HpOMBIH_U'IeHHLIe CITOCOOBI MOJIYYCHHUA Ba)KHEMIIIHX
BCIICCTB (Ha MpuMEpe Nponu3BOACTBA aMMHUAKA, cepHoﬁ KHCJIOTHI, MeTaHOHa). HpOMLIH_IJ'IeHHLIe
CITOCOOBI MOJIYYCHUS MCTAJUIOB W CIIJIaBOB. XHUMHYECKOE 3arpsA3HEHHUC OKPY)KaI-OH_Ieﬁ Cpeabl U
€ro nocjaeacTsusd. Poibs XumMun B oOecrieueHNH 3HepFeTquCKOﬁ 0€30ITacCHOCTH.

Xumusa u 3J0pPOBBE YCIIOBCKA. ﬂeKapCTBCHHBIe cpeacrna. HpaBI/IJ'Ia HUCIIOJIBb30BaHUA
JICKApCTBCHHBIX MPCIIapaTOB. Ponp xumMuu B Pa3sBUTHUHU MCOAULIUHBI.

XUMHS OUIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBBIE J0OABKH. PoJb XUMUHM B 00€CIIEUeHUN
MUIIEBON 0€30IaCHOCTH.



Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumus. I[lpaBmia Ge3zomacHOTro
HCI0JIb30BAHUS MIPENapaToB ObITOBOM XMMHUU B IOBCEAHEBHON KU3HU.

XUMHS B CTPOUTENILCTBE: BAXKHEHMILINE CTPOUTEIbHBIE MaTEpUAIIbl (LIEMEHT, OETOH).
XuMus B celNbCKOM X03siiicTBe. OpraHnyecKkue 1 MUHEpaJIbHbIE Y100peHusl.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. Marepuassl
JUISL ANEKTpOHUKU. HaHoTexHOIOTN Y.

PacuérHbie 3a1a4n.

Pacuérbl: macchl BemiecTBa WiIM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKlUMU BEIIECTB, Macchl (00bEMA, KOIUYECTBA
BEIIECTBA) MPOAYKTOB pEaKIMH, €CIU OJHO U3 BELIECTB HMMEET MpHUMECH, Macchl (00BEMa,
KOJIM4ECTBa BEIIECTBA) MPOJyKTa PEaKIuH,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C ONPEIEIEHHON MAaCCOBOM J0JIE pacTBOPEHHOTO
BEIIECTBA, MAacCOBOM J0OJM U MOJISIPHOM KOHIIEHTpallMM BEIIEeCTBAa B pacTBOPE, JOJHM BBIXOJA
MPOJIyKTa PEaKuu OT TEOPETUUECKH BOZMOKHOTO.

MexxnopeaMeTHEIE CBI3H.

Peanuzarust MeXIpeAMETHBIX CBsI3€H MPU U3YYCHHUH OOIIEH W HEOPraHWYECKONW XMMHUU B
11 xnacce ocymiecTBISE€TCS Yepe3 MCIOJIb30BAHNUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHH,
TaK " HOHSITHfI, MPUHATBIX B OTACIBHBIX MMPEAMETAX CCTCCTBCHHO-HAYUYHOT'O [IUKIIA.

OO0mue ecTecCTBEHHO-HAYYHbIC TOHSTHS: SBJICHHWE, HAy4dHBIH (akT, THIOTE3a, TEOpPHs,
3aKOH, aHajiu3, CHUHTE3, KiIacCU(UKaIuUsi, TEepUOJUIHOCTh, HaOMI0IeHne, W3MEpEHHUe,
AKCIIEPUMEHT, MOJIENb, MOJICTTMPOBAHNE.

®dusnka: maTepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, 3JICKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIIbI, PAJMOAKTHUBHOCTh, MOJICKYJa, DPHEPTETHUYECKHH YpOBEHB, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, WACAIbHBIA Ta3, (U3NYECKHE BEJIWYMHBI, CIUHUIIBI
HM3MEPEHUS, CKOPOCTh, DHEPTHs, Macca.

buomorus: kierka, opraHu3M, OJKOocucTeMa, Ouocdepa, MeTabOJMU3M, MaKpO- U
MHKPOSJIEMEHThI, OCJKH, >KUPBI, YIJIEBOJbI, HYKICHHOBBIC KHCJIOTHI, (EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

Feorpa(bm[: MHUHCPAJIbI, TOPHBIC TOPOJALIL, TTOJIC3HBIC UCKOIIAEMBIC, TOIIJIMBO, PECYPCHI.

TexHoorus: XxuMuyeckas MNPOMBIIIJIICHHOCTh, MCTAJLIIYpPrusi, CTPOHUTCIbHBIC MaTCpHaJIbI,
CEIBLCKOXO03SIHUCTBEHHOC MNpoOnU3BOACTBO, MHIICBAA IPOMBIIIIICHHOCTD, (I)apMaI_ICBTI/I‘leCKaH
MMPOMBIIIJICHHOCTD, MMpOn3BOACTBO KOCMCTHYCCKHX npenaparos, MMpONU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAIIOB, IJICKTPOHHAA IIPOMBIIIINICHHOCTh, HAHOTCXHOJIOTUH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cootBeTcTBUE C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMs IpeAMeTa «XUMHUS» Ha YPOBHE CpPEAHEro oOLero o0pa3oBaHMs
BBIJICJICHBI CIIEIYIOINE COCTABJISIONINE: OCO3HAHNE O0YJaIOUIMMHCS POCCHIICKON I'pa)TaHCKOM
UJEHTUYHOCTH; TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEAEICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4EHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATBCA MPHHATBIMU B O6IIICCTBC npaBujIaMH W HOpMaMHW MOBCACHHA, HAJIUYUC
IMpaBOCO3HAHM, DKOJIOTHYECKOH KYJIbTYPHbI; CIOCOOHOCThL CTaBUTH OeJii 1 CTPOUTH KU3HCHHBIC
IIJTaHBbI.

JIngHOCTHBIE PE3yAbTAaThl OCBOCHHS MpeaMeTa «XUMUsS» OTpakaroT cHOPMUPOBAHHOCTH
OTIBITA MMO3HABATEIPHON M MIPAKTHUYECKOHN JEATSILHOCTH O0YUAIOIIMXCS B MPOIIECCE pealln3aiun
00pa3zoBaTebHON JEATEITHHOCTH.

JIMIHOCTHBIE PEe3yJIbTaThl OCBOCHHSI NMPEJAMETa «XHUMHSI» OTPAKAT CHOPMHUPOBAHHOCTH
OTIBITa ITO3HABATEIPHON M MPAKTHUYECKOM JESITEILHOCTH O0YJArOIIMXCS B MPOIIECCE peaTH3aliu
00pa30BaTEIILHOM JIEATEIIBHOCTH, B TOM YHCJIC B YACTH:

1) rpakaIaHCcKOro BOCIUTAHMSA:

OCO3HaHHUS 00YYarOIMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPSAKY;

OpeACTaBICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBHJIaX MEXKIMYHOCTHBIX OTHOIIICHUU B
KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ JACATCIIbHOCTU IIpU CO3aaHUU y‘Ie6HLIX IIPOCKTOB,
PCUICHHUHN y‘le6HI)IX M IIO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITIOHUMATh U IMPUHUMATb MOTUBBI, HAMCPCHHU:, JIOTUKY U API'YMCHTDBI APYIUX
IIpHU aHAJIN3C Pa3JIMYHbIX BUI0B y‘Ie6H0ﬁ ACATCIBbHOCTH,

2) IAaTPHOTHYECKOT 0 BOCTIHTAHUS:

LIEHHOCTHOTO OTHOLIECHHMS K HCTOPUYECKOMY M HAaydHOMY HACIEOUI0 OTEYECTBEHHOMU
XUMUH,

YBaXKCHHA K IMPOLOECCY TBOPYECTBA B obnactu TCOPpUHU U NPAKTUYCCKOTO IMPHUIIOKCHHUS
XMMHH, OCO3HAHUA TOr'o, 4YTO JAHHBIC HAYKH CCTb PC3YJbTaT INTCIBbHBIX Ha6J'IIO,Z[eHHfI,

KPOIIOTJIMBBIX SKCIICPUMCHTAJIBHBIX ITIOUCKOB, ITIOCTOSAHHOT'O TPpyda y‘{éHLIX " IIPAKTUKOB;

HHTEpCCa U IIO3HABATCIIbHBIX MOTHUBOB B TIIOJTYUYCHHUH W TMOCICAYIOMIEM aHAJIN3C
HH(bOpMaHHH O NEpCAOBBIX NOCTUKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:



HPaBCTBCHHOI'O CO3HAHUA, 3TUYCCKOI'O ITIOBECACHUS,

CIIOCOOHOCTHU OLICHUBATHb CUTYyallUH, CBA3aHHBLIC C XUMHUUYCCKUMU SABJICHUAMU, U IPUHHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OILICHHBAaTh CBOE MOBEACHUE H IMOCTYIIKH CBOUX TOBapPIHIGfI C HO3I/IIII/H>'I
HPAaBCTBCHHBIX U IMPABOBBIX HOPM U C yLIéTOM OCO3HaHHuA HOCJ'ICI[CTBI/Iﬁ IMOCTYIIKOB;,

4) opMupoBaHNS KYJIbTYPhI 310POBb:

MOHMMAaHUS IIEHHOCTEH 370poBOro M 0Oe30macHoro oOpasza >KU3HU, HEO0OXOAMMOCTH
OTBE€TCTBCHHOI'O OTHOLICHUS K CO6CTB€HHOMY (bI/I?;I/I‘IeCKOMy N ICUXUYCCKOMY 310POBbIO;

coOMo/IeHns MpaBmJI 0€30IMaCHOTO OOpallleHHs C BeIIeCTBaMU B OBITY, TTOBCEIHEBHOMN
JKU3HH, B TPYIOBOU J€ATEIbHOCTH;

IIOHUMAaHUA OCHHOCTU IMPaBHUJI HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e301acHOTO
IMOBCACHUA B CUTyallsAX, YTPOKAOIINUX 3JI0POBbIO U )KU3HU J'II-OI[GfI;

OCO3HAHMs IOCJIEACTBUN U HENPHUATHS BPEAHBIX NPUBBIUEK (YHOTpEOJIEHUS aJIKOTOJIs,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUSI:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEOBATEIHCKON JIeATETHLHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKOM M APYTrUX BUAAX AEATEITHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTUE B PEIICHUM TNPAKTUYECKUX 3a/a4 COLUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Yy4YeHHIO Ipodeccuil pa3auyHOTO poja, B TOM 4HCIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBa)KEHHUS K TPYIY, JIOAAM TPYyJa U pe3yibTataM TPYIO0BOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIbHOW TPAaeKTOPHUH 0Opa3oBaHUS,
Oynayuieit mpodeccuu U peanu3aii COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I1IeCcTBa;

6) 3K0JI0rHYeCKOr0 BOCIUTAHUS:

HKOJIOTHYECKU I1IeTIECO00pPa3HOTO OTHOMICHHS K MPHUPOJAE KaK MCTOUYHUKY CYHIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

IMOHMMAaHHUS TJI00aIBLHOIO XapaKTepa 3KOJIOTHICCKUX npo6neM, BJIMAHHUA SKOHOMHUYCCKUX
IIpoLEeCcCOB Ha COCTOSAHUC HpHpOHHOﬁ 1 COIMAIbHOM CpCabI;

OCO3HaHUsA HCO6XOI[I/IMOCTI/I HCIIOJIb30BAaHUS JOCTHXKCHUN XUMUU JJIsS peumcHus BOIIPOCOB
palluOHAJIBHOT'O NPUPOAOIIOTIB30BAHU A,



AKTUBHOTO HENPUATHSA JCUCTBUM, NMPHUHOCALIUX BpEI OKPYXKalolled IPUPOIHON Cpele,
YMEHHUSI TPOTHO3UPOBATh HEONArOMPHUSATHBIE SKOJIOTUYECKUE TOCIEICTBHS MPEeITPUHUMACMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HAJIMYMS Pa3BUTOTO HKOJOTHMUYECKOTO MBILIUICHHS, SKOJOTUYECKOH KYIbTYpHI, OIIBITA
NEATENbHOCTH OKOJIOTUYECKOH  HAlpaBJICHHOCTH, YMEHHS pPYKOBOJICTBOBAaTbCS HMH B
MO03HABATEIbHON, KOMMYHHUKATHBHON M COIIMAILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0O MO3HAHUSA

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMaHMs Ccleuu(UKU XUMHM KaK HayKd, OCO3HaHHs €€ poiau B (OpMHUpPOBaAHHUU
palMOHAIBLHOIO HAYYHOI'O MBIIIICHHS, CO3AAHUU LEIOCTHOTO MPEJICTABICHHS 00 OKpYKaroLeM
MHpE KAaK O €IWHCTBE IPUPOJBI M YEJIOBEKA, B NMO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pelieHny npodsieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

YOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JJII COBPEMEHHOW IMBWIM3AIMU: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BAXHOW POJIM B CO3JaHMU HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpHhI, B PEIICHUH TI00aTbHBIX TPOOJIEM YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBO,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00ecTeueHNH yCIOBUM YCIICIITHOTO TPY/Aa U AKOJIOTUYECKA KOM(POPTHOM KU3HHM KaKIOTO UJieHa
o0111ecTBa;

€CTECTBEHHO-HAYYHONH TI'pPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJIOB IO3HaHUS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCHOJIB30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a M OOBACHEHUs SIBICHUHM OKPYXAIOUIEro MUpa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKIIOUEHHUSI HA OCHOBE HAYyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENLHO MCIIOJIb30BaTh XMMHUUECKHE 3HAHUS I pCIICHUSA HpO6J’I€M
B PCAJIbHBIX JKU3HCHHBIX CUTyallUsAX;

HHTCPCCA K ITIO3HAHHIO, HCCHCHOB&TCHBCKOﬁ JCATCIBbHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY o6pa30BaHmo u CaMOO6p3.30BaHI/IIO, K
AKTUBHOMY TMOJYUYCHHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C JKM3HECHHBIMHU

HOTpC6HOCT${MI/I;

WHTEpeca K OCOOCHHOCTSIM Tpyda B pa3iuuHbX cdepax mnpodeccHoHaTIbHON
NEeSATENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpe,Z[MCTHBIe PE3yibTaThbl OCBOCHUS MMPOTpAMMBI IO XMMUHU HA YPOBHE CPCAHCTO O6IJ.[CTO
O6pa3OBaHI/I${ BKJIIOYaroT:



3HaYMMbIe 11 (POPMHUPOBAHHUS MHPOBO33PEHUS OOYJAIOIIUXCA MEXAUCIUILIMHAPHBIC
(MexTnpeAMETHbIE) OOLIEHAYYHbIE TTOHITHS, OTPAXKAIOIINE LIETOCTHOCTh HAYYHOU KapTUHBI MHUpa
U crenru(uKy METOI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPTHUs, SBJCHUE, MPOLECC, CUCTEMA, HAy4YHBIH (PaKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIE0BaHNE, HAOIIOACHHE, U3MEPEHHE, SKCIICPUMEHT U APYTHUE);

YHUBEPCAJIbHBIC yueOHbIe JEUCTBHUS (mo3HaBaTenbHBIE, KOMMYHUKATHBHBIE,
perynsTuBHbIE), oOecrieunBaromue  (GopMUpoBaHWe  (QYHKIMOHAIBHOW  TPAMOTHOCTH |
COLIMAJIBHONM KOMIIETEHIIMH 00y4aroluxcs;

CIOCOOHOCTh  OOYyYaromUXCs  WCHOJB30BaTh  OCBOCHHBIE  MEXKIUCIMILIMHAPHEIC,
MHPOBO33PCHUYCCKHUEC 3HAHUA U YHUBCPCAJIBHBLIC y‘-Ie6HI)IC IICﬁCTBPISI B TIO3HABATEIbHON M
COLIMAIBHON ITPAKTHKE.

MeTaHpCHMGTHBIC PE3YIbTATBI OTPAXAKOT OBJIAACHUEC YHHBCPCAJIbHBIMU y‘-Ie6HI)IMI/I
IMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIATUBHBIMHA I[CflCTBHS[MI/I.

IMo3naBaTebHBIE YHHUBeEpPCAJbHbIE YueOHbIE JeHCTBUS
1) 6a3oBble JornYecKue AecTBUS:

CaMOCTOATENIBHO (DOPMYIMPOBAaTh M aKTyaIM3HUpOBaTh MNpPoOIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

ONpCACIIATh LCIU ACATCIBHOCTHU, 3adaBas IHapaMETpbl WU KPUTCPUU HUX IOOCTHIKCHUA,
COOTHOCHTDB PE3YIIbTAThI ACATCIbHOCTHU C IIOCTABJICHHBIMU LCIISAMU,

HCIIOJIB30BaTh IIPU OCBOCHHU 3HAHHHI HpI/IéMBI JJOTUYECKOT'0 MBIINIJICHUS: BbIACIATH
XapaKTCpHBIC IMIPHU3HAKU MOHATUH U YCTaHaBJIMBAaTb KX B3aUMOCBA3b, HUCIIOJIbB30BATH
COOTBECTCTBYIOIIME MMOHATHA JIA 00BICHEHUS OTACIBbHBIX q)aKTOB u HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BE€IICCTB U XUMHNYCCKHUX peaKuHﬁ;
YCTaHaBJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3W MCIKAY U3YUACMbIMU SABJICHUSAMMU,

CTPOUTHb JIOTHUYCCKUC PACCYKIACHUA (I/IH,Z[YKTI/IBHLIG, ACAYKTUBHBIC, IIO0 aHaHOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTU U IIPOTHUBOPCUUA B paCCMATPHUBACMBIX SIBJICHUAX, Q)OpMYHI/IpOBaTL
BBIBOJbBI U 3aKIIFOYCHU A

IPUMEHATH B IMpOIecce MO3HAHUS MCIOJIB3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIeNH, TPeoOpa30BbIBATH MOJIEIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTAa,
XUMUYeckas (QopMmyla, ypaBHEHME XHUMHMUYECKOM peakuud — TpU peleHUuH Yy4eOHbIX
[I03HABATENbHBIX M MPAKTUYECKUX 3a/ad, NPUMEHATh Ha3BaHHbIE MOJEJIbHBIE NPEICTaBICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BELIECTB U XUMUUECKUX PEaKLIUH.

2) 0a30BbIe HCCIIEI0BATEIbCKHE 1eCTBHUS:
BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEI[ECTB U XUMUYECKIX PEAKIIHIA,
dbopMmynupoBaTh IEeTW U 3aJa4d  HCCIEIOBAaHHWS, WCIOJIb30BaTh IIOCTABICHHBIE W

CaMOCTOATECIBHO C(bOpMyJ'II/IpOBaHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUSA U OCHOBBI
JJIA (bOpMI/IpOBaHI/I}I THUIOTE3ELI IO MPOBCPKE NPABUIIBHOCTU BBICKA3bIBACMBIX CY)KILCHI/II\/'I;



BJIAJICTb HAaBBbIKaMHW CaMOCTOATCIIBHOTO IUIAHUPOBAHWA W IMPOBCACHHUA YUCHHUYCCKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJOM MpOIecca, CaMOCTOSTEFHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyTUpoBaTh OOOOIIEHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEAOBAHMS, COCTABIISATE 0OOCHOBAHHBIN OTYET O MPOJICTAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHUYECKOW HCCIETOBATEIBCKOM W TPOEKTHOW JesATeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJOB pPELICHUs
MIPAaKTHUYECKUX 33]1a4, IPUMEHEHUIO Pa3JINYHbIX METOI0B [TO3HAHUS.

3) pab6ora ¢ nunopmanmeii:

OpUEHTHPOBATbCA B pa3IMUHBIX HMCTOYHUKAaX HHpopManuu (Hay4YHO-TIOMYJISpHAS
JuTepaTypa XMMHYECKOIO COJEpXaHHs, CIpaBOYHble IMocoOus, pecypcel MHTepHeTa),
aHAJIM3UPOBaTh MH(GOPMALIMIO Ppa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampockl U TNPUMEHATh pPA3IMYHbIE METOJAbl IpPHU MOHMCKE M O0TOOpe
nHpopmalny, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpUOOpeTaTh OMNBIT UCHOJIB30BaHUS MH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUNA U
Pa3IUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYI0 (POpPMY MpEACTaBICHUS UHPOPMAIUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCTIONb30BaTh HAYYHBIM SI3BIK B KAueCTBE CPEJICTBA MNPH paboTe C XHUMHYECKOU
nHpopMalel: MPUMEHATh MEXKIpPeaMEeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHUe) 3HaKu |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIAAHOCTH.

KomMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

3a/1aBaTh BOIIPOCHI 10 CYIIIECTBY 0OCYKIaeMOM TEeMbI B X0JI€ TUAJIOTa M/UIN TUCKYCCHH,
BBICKa3bIBATh UACH, GOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHLHO BBITIOJHEHU ST
MpeI0KEHHOM 3a/1a4H;

BBICTYIIATh C npeseHTauI/Ieﬁ pPE3yJIbTaTOB MO3HaBaTeIIbHOM ACATCIIBHOCTH, IMOJIYUCHHBIX
CaMOCTOATCIIbBHO HWJIKX COBMECTHO CO CBEPCTHHUKAMH IIpU  BBIIIOJIHCHUU XHUMHYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ paGOTBI M0 HCCJIEAOBAaHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peam3anuu y‘IC6HOFO MpoeKTa, " (I)OpMYJ'II/IpOBaTL BbIBOJIBI II0 pPE3YyJIbTaTaM HpOBCZ[éHHLIX
HCCIIeJOBaHUI HYTCM COTJIaCOBaHMS MO3ULIMHI B XOA€ O6Cy>KI[eHI/IH 1 0OMEHa MHEHHUSIMU.

PeryasitTuBHbIC YHMBepCcaJIbHbIC Y4eOHbIe NelicTBUA:



CaMOCTOSITEJIBHO TUUIAHUPOBATh U OCYHIECTBISTH CBOIO MO3HABATENBHYIO IESTEIHHOCTD,
ompenenss e€ Ieau U 33aJadd, KOHTPOJIHMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii aITOPUTM JIEHCTBHI TPU BBITIOJHEHUH YUEOHBIX M HCCIIEIOBATENBCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX pEIIeHHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLINSAX;

OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIIbHOCTH HAa OCHOBC CaMOaHaJIM3a 1 CaMOOILICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbie pe3ynbTaThl OCBOEHMSI IPOTPaMMBbI 10 XMMUU Ha YriayOJIE€HHOM YpOBHE Ha
YpOBHE CpemHero oobmiero oOpa3oBaHWs BKIIOUYAIOT CHENU(UUECKHe s Y4eOHOTo TpeaMera
«XuMus» HAaY4YHBIC 3HaHHWsA, YMCHUSA U CIIOCOOBI HeﬁCTBHﬁ 0 OCBOCHUIO, MHTCPHIPCTALIUN U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO MOJTYYCHHUIO HOBOTO 3HAHHA W IMIPUMCHCHHIO
3HaHUH B Pa3IMYHBIX y‘I€6HI)IX CUTyalusaX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CUTYyallUAX,
CBSI3aHHBIX ¢ XxuMueld. B nmporpamMme 1Mo XUMHUH HNPCIMETHBIC PE3YyIbTaTbl NPEACTABJICHBI I1O
rojgaM U3y4CHUA.

10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTPaxaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUN: O MeCTe W 3HAYCHUHU OPraHu4ecKOW XHUMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCIeYeHNH YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA B
pelieHur MmMpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBOM O€30MacCHOCTH, B PAa3BUTUH
MEIHIMHBI, CO3JaHUH HOBBIX MaTEpPHaliOB, HOBBIX HCTOYHHUKOB DJHEPTHH, B OOECICYCHHUU
PaIMOHATILHOTO MPHUPOAOTIONL30BaHuUs, B (DOPMUPOBAHUM MHUPOBO33PEHUSI U OOIICH KyIbTYpbl
YelloBeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOIO OTHOIIEHHMS K CBOEMY 3J0pOBbIO U
MIPUPOJIHOM cperie;

BJIAJICHUE CHCTEMOM XMMMYECKMX 3HAHUI, KOTOpas BKJIKOYAeT: OCHOBOIIOJIAraroliue
HOHITUSL — XMMHYECKUH OSJIEMEHT, aToM, sApO M OJIEKTPOHHAas 00o0Ji0vKa aroma, s-, p-, d-
aTOMHBIE OPOMTAJIHM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aToMa, TMOpUAM3ALUs aTOMHBIX
opburanel, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb OKHCIECHHS,
XUMUYECKas CBS3b, MOJIb, MOJIApHAas Macca, MOJIAPHBIM O0OBEM, YIVIEPOJHBIN CKeJeT,
(GyHKUMOHATBHAS TpYIa, pajuKan, CTPYKTypHble (opMynbl (pa3BEpHYTbIE, COKpAIEHHbIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass U NPOCTPAHCTBEHHAs (IeOMETpHUEcKasi, ONTHYECKas),
M30MEphl, TOMOJIOTHYECKUI PsiZl, TOMOJIOTH, YII€BOJIOPOJIbl, KHCIOPOA- M a30TCOJIepKallue
OpPraHMYECKHUE COEOUHEHMS, MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEJIMHEHUS; TEOpUH, 3aKOHbI (mepuonuueckuit 3akoH JI. M. MenneneeBa, Teopus CTpOCHUS
opranuueckux BemiecTB A. M. byriepoBa, 3aKOH COXpaHEHHS MacChl BEILIECTB, 3aKOH
COXpaHEHHMs U TIPEBpAIIECHUS DSHEPruM IMpH XUMHUYECKUX pPEaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIUE B OCHOBE IOHMMAaHMS
IIPUYMHHOCTM W CHCTEMHOCTH XHMMMUYECKHUX SIBJICHHH; TIPEICTABJICHHA O MEXaHM3Max
XMMHMUYECKUX pEaKUUd, TEPMOJMHAMUYECKMX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX
NPOTEKaHMsl, O B3aUMHOM BIIMSHUM aTOMOB W TPYII aTOMOB B MOJIEKyNaxX (MHAYKTHUBHBIA U



Me30MepHbIH QdexTh, opueHTanThl | u Il poma); dakrosornueckue CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30TTaCHOM HCIOJIb30BAHNU BAKHEUIITUX OPTaHMYECKUX BEIIECTB B OBITY
U TPAKTHYECKOW JIeATEIHbHOCTH YENOBEKa, OOMMWX HAyYHBIX MPHUHIMIAX XAMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE NMPOM3BOACTBA METAHOJA, IEPEePadOTKU HEPTH);

c(OPMHUPOBAHHOCTh  YMEHHUI: BBIABJLITH  XapakTEepHbIE  NPU3HAKM  IIOHATHH,
YCTaHAaBJIMBATb UX B3aMMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOIIWC IIOHATUA IIPU OIMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCMHEHHUI;

c(OpMUPOBAHHOCTh YMEHUI:

HCII0JIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJI OPraHNYECKUX BELIECTB;

COCTaBJIATH YPAaBHCHHUA XUMHUUCCKUX pCaKHI/II\/'I N paCKpbIBATh UX CYIIHOCTL: OKUCIUTCIIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi OCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakiuii,
peaknuii MOHHOTO OOMEHa MyTEM COCTAaBIEHUS WX TOJHBIX W COKPANIEHHBIX HWOHHBIX
YPaBHEHU;

HU3roTaBJIMBATHL MOJACIIM MOJICKYJI OPraHUYCCKHUX BCIICCTB I HIUIIOCTpallkuu HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHU A,

c(OpMUPOBAHHOCTh YMEHHUMN: YCTAHABIMBATh MPUHAIICKHOCTh U3YUEHHBIX OPTraHUUYECKUX
BEIIECTB 10 UX COCTABY U CTPOEHUIO K OIpPeeIEHHOMY KJlacCcy/TpyInie COeIMHEeHUH, TaBaTh UM
Ha3BaHus 1o cucreMarndeckor HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BAHMS
JUIS  OTAETBbHBIX TMpEACTaBUTENCH OpPraHUYecKMX BEUIeCTB (STHIJIEH, AalleTHJIEH, TOJIyo,
TJIMLEPUH, STUWICHIJINKONb, (eHols, (opManbIeruj, aneTalbJeruja, aueToH, MypaBbHHAA
KHCJIOTa, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBas KHUCJIOTHI, TJIMILHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPONIPEH, CTUPOJ U JPYyrUe);

cOpPMUPOBAHHOCTh YMEHHUSI OTIPEAETATh BHJI XUMHUYECKOW CBA3M B OpPraHUYECKUX
coeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

C(l)OpMI/IpOBaHHOCTB YMCHUA IPUMCHATL IIOJIOKCHUS TCOPHUHU CTPOCHUSA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIA 00BSACHEHHS 3aBHCHMOCTH CBOMCTB BCHICCTB OT MX COCTaBa H
CTPOCHHU,

chOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTpOeHHE, (u3Mueckue u
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
aJIKaHOB, LUKIJIOAIKAHOB, AJKCHOB, AIKAaJWEHOB, AJKHMHOB, apOMAaTHYECKHX YIJIEBOJOPOIOB,
CIUPTOB, ANbJAETHIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEINHEHUI 1 aMUHOB, aMHUHOKHCIIOT, OETTKOB, YTIIeBOJ0B (MOHO-, M- U TIOJHCAXapuI0B),
WJUTFOCTPUPOBATh T€HETHYECKYIO) CBSI3b MEXKJIY HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIHMX
XMUMHYECKUX PEaKLUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (popmyt;

C(I)OpMI/IpOBaHHOCTB YMCHHA NNOATBCPIKAATE HAa KOHKPCTHBIX IMPUMEpAX  XapPaKTEp
3aBUCHUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTHU OpraHuYCCKUX CO€OUHEHUH OT KpaTHOCTH U THUIIA
KOBAJICHTHOM CBS3U (G' n TC'CBSISI/I), B3aMMHOT'O BJIMAAHUA aTOMOB U I'PYIIII aTOMOB B MOJICKYJIAX;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIIIEBOJOPOJHOIO  CHIPbS
(HedTh, TMPUPOAHBIA Ta3, yroijip), CIOCOObI €ro MepepadOTKU W MPAKTUYECKOEe NPUMEHEHHE
MIPOIYKTOB NepepaboTKH;



c(hOPMHUPOBAHHOCTH BIIAJICHUSI CHCTEMOW 3HAHMH O EeCTECTBEHHO-HAYYHBIX METOJ/ax
MO3HAHUSI — HAONIONEHUH, W3MEPCHUHU, MOJCIUPOBAHUH, OKCIEPUMEHTE (pEabHOM U
MBICJICHHOM) U YMEHUS TPUMEHSTh 3TH 3HAHMUS;

cOpPMHUPOBAHHOCTh ~ YMCHHSI  MPUMCHSTh OCHOBHBIC  OIEpAaIlMi  MBICIUTEIBHON
NESITeIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIEHHE, CHCTEMaTH3alUIO, BBISBICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBA3EH — JUISl U3YUYEHHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIINN;

c(OpPMUPOBAHHOCTh YMEHUI: BBISBIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUI C TOHATUAMU U
MIPEJICTABICHUSIMU  JIPYTHX €CTECTBEHHO-HAy4YHBIX TMPEAMETOB i 0Oojee OCO3HAHHOIO
MIOHUMAaHMs CYIIHOCTH MAaTE€pPHabHOTO €JUMHCTBA MHpPA, UCIOJb30BATh CUCTEMHbIE 3HAHUS IO
OpraHMYECKON XUMUU AJIsl OOBSICHEHUS] U NIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-

Hay4HYIO [IPUPOAY;

c(OpPMUPOBAHHOCTh YMEHMI: MPOBOJANUTh PACUYETHl MO XUMHUYECKUM (QopMmynaam U
YpaBHEHUSAM XHMHUYECKUX pPEaKIMUH C UCIHOJb30BaHUEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéTel MO0 HAXOXACHUIO XUMHUYECKON (POpPMYIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM J0JISIM
XUMHUYECKUX JIEMEHTOB, IPOYKTaM CrOpaHusl, MJIOTHOCTHU ra3000pa3HbIX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHII: MPOTHO3UPOBATH, aHAJIM3UPOBATh U OLICHMBATH C MO3MIIMI
9KOJIOTMYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOW M MPOM3BOJCTBEHHOW J€ATEIBHOCTH
Yell0OBEKa, CBS3aHHOW C MepepabOTKONW BelIeCTB, HCMOJIb30BaTh MOJyYCHHbIE 3HAHHS IS
MIPUHSATHS TPAMOTHBIX PEIIEHUH TPOOIeM B CUTYaIIHMIX, CBSI3aHHBIX C XUMUEH;

Cc(OPMHUPOBAHHOCTh YMEHHWI: CAaMOCTOSATENHFHO TUIAHHPOBATH W MPOBOJUTH XUMHUYECKUH
AKCTIEPUMEHT (TIOTyYeHHUE U U3YUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBECHHBIC PEaKIIHH
VIJIEBOJIOPOJIOB  PA3JIMYHBIX KJIACCOB M KUCJIOPOJICOJEPKAIMUX OPTaHUYECKUX BEIIECTB,
peleHre AKCICPUMEHTAIBHBIX 3ajad 10 PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C
coOMo/leHneM TMpaBWJI  OE30MMAacHOTO  OOpallleHHWss ¢ BemecTBaMu U J1abopaTOpHBIM
obopynoBanuemM, (OPMYIHPOBATh IIENIb HMCCICIOBAHUS, IMPEICTABISATh B PA3IUYHON (opme
Pe3yIIbTaThI SKCIICPUMEHTA, aHAJTM3HUPOBATh ¢ OIICHUBATH MX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTH YMEHHIA:

CO6.]'IIOI[aTB InpaBuJjia 5KOJIOTHYCCKU uenecoo6paBHor0 IIOBCIACHHUA B 6BITy u pr,I[OBOﬁ
ACATCIIBHOCTH B LECIAX COXPAaHCHHA CBOCrO 310POBbA, OKPY)KaIOH_[eﬁ HpHpOI[HOfI cpeabl U
JIOCTIDKEHHUS €€ YCTOI\/’I‘II/IBOFO Ppa3BUTUA;

OCO3HaBaTb OIIACHOCTHb TOKCHYCCKOI'O HeﬁCTBHH Ha JKHUBBIC OPraHHU3MbI OHpe,Z[eHéHHLIX
OPraHn4YCCKuUX BCUICCTB, IIOHUMAasA CMBICII ITOKAa3aTCIIA H[[K,

AHAJIIU3UPOBATDH I.IeJ'IeC006pa3HOCTB IMPUMCHCHU OpPraHU4YCCKUX BCIICCTB B
IIPOMBIIIJICHHOCTHU U B 6BITy C TOYKHU 3PpCHHUSA COOTHOIICHUA PHUCK-I10JIb34a,

c(OpPMUPOBAHHOCTh YMEHUU: OCYIIECTBIISATh LIEICHANPABICHHBI TIOUCK XUMHUYECKOU
nHpoOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JHUTepaTypa, CpelcTBa
MaccoBoil uH(popmanuu, HHTepHET W JApyrue), KPUTHYECKH aHATU3UPOBATH XUMHYECKYIO
nH(popMalnio, epepadbaTbiBaTh €€ U HCIOIb30BaTh B COOTBETCTBUH C TOCTaBICHHON y4eOHOMU
3a7a4eH.



11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHMS Kypca «OOImas W HEOpraHuyecKass XUMUs)
OTpaXkaroT:

c(OPMHUPOBAHHOCTD MPEICTABICHUI: O MAaTEPHAIHHOM EIMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U NO3HABAEMOCTH SIBICHUU INPUPOJIBI, O MECTE€ U 3HAYCHHM XMMHHM B CHUCTEME €CTECTBEHHBIX
HayK U €€ poJii B 00ECIeUeHUH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOIMYECKOH,
SHEPreTUYeCcKOM W TMHUIIEeBOW O€30MacHOCTH, B Pa3BUTHM MEIULUHBI, CO3JAHUM HOBBIX
MaTepuagoB,  HOBbIX  HCTOYHUKOB  SHEpruM, B  OOECHEYEHHWH  PAlMOHAIBHOTO
MIPUPOJIOTIOIIF30BaHUSA, B (POPMHUPOBAHUN MUPOBO33PECHUS U OOIIEH KyIIbTYphI YEJIOBEKa, a TAKI