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OPTAHUYECKASA XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHUYeCKOl XMMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJCHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBsizu. OnuHapHas, ABOWHAs M TpoitHas cBs3b. CrmocoObl pa3pbiBa CBsi3ed B MOJIEKYJIax
oprannyeckux BemecTs. [lonsTHe 0 CBOOOAHOM pagukale, Hykieoduie u aneKTpodue.

Teopust cTpoeHust opraHudyeckux coenuHeHuii A.M. byrinepoBa u coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUUYECKUX COEAUHEHUH.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpyKTypHble (QOPMYIBI PA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeinerHas. M3omepus. Buael wn3omepun: CTPYKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MOJNEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o Kinaccu(puKauy OpraHuvecKux BemecTB. [loHsTHe 0 QYHKIMOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJEIbHBIX NPEACTABUTENCH.

OcobOenHoct W KilaccupUKalus  OpraHudeckux  peakiuil.  OKuUCIUTEThHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

DKCIEepUMEHTAIbHBIE METO/bl U3YUEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpPH HarpeBaHuu (TUaBleHHe, OOyIJIMBaHWE U TOPEHHE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxanbl. 'omonorndyeckuil psij ainkaHoB, oOuiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, Sp -THOpUAM3alNs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XUMHYECKUE CBOMCTBA aJKAaHOB: PEAKIIMM 3aMEUIEHUs, U30MEPU3ALNH, IETUAPUPOBAHUSA,
HUKIU3aliy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakUuil
PaAMKaIbHOIO 3aMEILICHHUS.

Haxoxnaenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepusi. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH ) UKIoaIKaHOB. CrIOcOOBI MOMyYeHHs U PUMEHEHUE IUKII0ATKaHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOmias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKEHOB, spz-m6pw:11/13aum1 ATOMHBIX OpOHTamnei
yriepoja, 6- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) nzoMmepus. Ouznueckue
CBOWCTBa aJKEHOB. XMMHMUYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCIAMHEHUS, 3aMELICHUS B O-
MOJIO’)KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3aluu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKECHOB.

Ankamuensl.  Knmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX TWEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepu3zanus CONpsSKEHHBIX TUECHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaHeHOB.



Anxunsl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOSANHEHUS, JUMEPU3alUU U TPUMEpHU3alnu, okuciaeHus. KucnoTHele CBOMCTBa aJKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIICHHE TOMOJIoroB Oen3omna. Ilpeacrasienne 00 OpUeHTHPYIOLIEM ISHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIHHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamust  ctupona. CrocoObl  MOJNydyeHUST U MPUMEHEHUE  apoOMaTHYEeCKHX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKH, KaTaTUTUYECKHi), pupopMuHT, nupoiaus. [IpoaykTsl nepepaboTku HEPTH, UX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIY, LHUAHOTPYIIy, aMuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa wIEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Hcnonp30BaHnEe TalOr€HIPOU3BOJHBIX YIJIEBOJAOPOJIOB B OBITY, TE€XHMKE M TpPU CHUHTE3E
OpPraHUYECKHUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
nepMaHraHaTa Kajius, B3aMMOJCICTBUME aleTWIeHa C aMMHUAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIIepo/ia U BOJAOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KaydyKOB H PE3UHBI, MOJIEIMPOBAHUE MOJIEKYJ
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKyJl (Ha IpUMEpe MeTaHoja U
sTaHosa). ['oMonorudyeckuii psis, odmias Gopmysna, n3oMepusi, HOMEHKJIATypa U Kiaccuukarus.
®u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CIMPTOB. BomopomHsle CBA3M MeEXay
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KHciaoTaMu. KadecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpThHI. JlelicTBUE 3TaHOJIa U METAHOJIa Ha OpPraHM3M 4YellOBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

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

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONIb M TiulepuH. dusnueckue U XUMHUYECKHE
CBOMCTBA: peakUUU 3aMEIIECHUs, B3aUMOACUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHpThl. [IpeacTraBienne o MexaHu3Me
peakiuii HykJIeopUIbHOTO 3aMenieHus. JlelicTBue Ha opranu3Mm uenoBeka. CrocoObl MoTydeHus
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

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



peakuuu Ha ¢enon. TokcuuHocTh ¢enona. CrocoObl MOMy4YeHHsS U TMPUMEHEHHe (eHoma.
®denonopManbaeruaHas CMOA.

KapOoHuIbHBIE COCNMHEHHS — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B U KETOHOB, oOmias ¢opmyina,
M30MeEpUsl M HOMEHKJIarypa. PU3MUYECKHME CBOWCTBA AJBJIETUJIOB M KETOHOB. XHWMHYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albJIeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMmeHkinartypa. Du3nuecKkue CBOMCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIOT. XUMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOWMCTBA, peakius 3Tepu(UKALUHN, PEAKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TMPOU3BOJIHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHOM Cpele.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THAPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAECPIKALINX OCTATKH HEMPEIeNIbHBIX )KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb11a KaK COJHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuabl: TIOKO03a, (pPyKTO3a, TajakTos3a, pubo3a, Ae30KkcupuOo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpYyNN, CIMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JIaKTo3a. BoccraHaBiauBarone U
HEBOCCTaHaBIUBatoLMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U Leuioio3bl. dusnueckue CBOMCTBA Kpaxmajga U LEJUTIOJIO03BI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAsl PEeakuusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHEe 3(PUpoB 1eT0n03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCrepUMEHTAIbHbIE METOJbl M3YyUEHUS! BEIIECTB U HMX IPEBpALllEHUI: pacTBOPUMOCTH
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJACHCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajbJETU] Ha pacKaJI€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM KaJiusi (BO3MOXHO HCIIOJb30BaHME BUIEOMATEPUANIOB), KAUECTBEHHBIC PEAKIIMK Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom Meau(1l)), peakuus raumepruHa
¢ ruapokcunom Meau(ll), xumuueckue cBONCTBa pacTBOpa YKCYCHON KHUCJIOTHI, B3aUMOJIeHCTBHE
pacTBopa raroko3bl ¢ Tuapokcuaom meau(ll), B3ammomelicTBue Kpaxmana ¢ HOJIOM, PEIICHUE
HKCIEPUMEHTANIBHBIX 33j1ad 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. ClOXKHBIE
3hupbI».

A3oTcoaep:xaniye opraHuyecKne CoeANHeHusl.

AMUHBI — OpraHuM4eckue TNpoM3BOAHBIE aMMuaka. Kiaccudukauus amMHHOB:
anrpaTHUecKue U apoMaTHYECKHe; MepBUYHbIC, BTOPUYHbIC U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢opMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHWMHUYECKOE CBOWMCTBA
ann(paTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACHUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON KHUCA0TON. COJM aIKMIIAMMOHHS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIIMSIHME TPYII aTOMOB B MoOJjeKyje aHwiInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KavectBennsle peakuuu Ha aHWianH. CrocoOBl MONYyYEHUS W TNPHUMEHEHHE anupaTHYeCKUuX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OTHenbHbIE NPEACTABUTENU  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCTUHEHUH, pEeakius ITOJUKOHCHCAIUH,
oOpa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUI0B.

benkn xak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JE€HATypalMs, KaueCTBEHHbIE PEaKlIMM Ha
OenKu.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HMX IPEBPALLEHUI: pacTBOpEHUE
0enIKOB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, I[BETHbIE pEaKkIMM Ha OEJIKU, pelIeHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHMe OPraHMYECKUX COCTUHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

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

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, [IOJIMMETUIIMETAaKpUIIar, MOJIMKapOOHATHI,
nosaud THIeHTepedTanar). YTunuzanuus u nepepaboTKa MiIacTHKa.

OnactoMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydykd (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tonmumepsl  cnenuanbHOro  HazHaueHUs (TedaoH, KeBjiap, AIIEKTPOIPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeMe «Pacrno3HaBaHue IIACTMAcC U BOJIOKOH).

Pacuérnrie 3amaun.

Haxoxnenne MonekynsspHOi (GopMysibl OpraHUYECKOro COeTMHEHUS 110 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOU (OpPMYJIbl OPraHUYECKOTO
coenHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUU W/WUIN UCXOJHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIM CIIOCOOOB MOJYYEHHS,
oTpezieNieHue JI0JIM BBIXOJa MPOJIyKTa peaklUy OT TEOPETHUYECKH BO3MOMXHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3anus MeXNpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX PEJAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBI (DakT, rumoresa, Teopus,
3aKOH, aHaJIW3, CHHTE3, KiIaccUpUKanus, HaOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIETTUPOBAHUE.

®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYyJa, SHEPreTHYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIWYHHBI,
€VHUILIBI U3MEPEHHUs, CKOPOCTb, JHEPTHUs, Macca.



buonorus: xierka, opraHu3M, 3Kocuctema, omochepa, MeTaboONIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM U TETepOTPO(HBIA THUII TUTaHUA, OpOoXeHUE, (POTOCHHTE3, IbIXaHHE, OCIKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

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

11 KUIIACC

OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMu4eckuil aneMenT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYECKHEe YPOBHU U TOAYPOBHH. ATOMHBIE
opoOutanu. Kinaccudukaius XMMHYECKUX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnipenesnenue
9JIEKTPOHOB IO AaTOMHBIM OpPOUTANISAM. OJEKTPOHHBIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(Urypauuyu HOHOB. DIEKTPOOTPULIATEILHOCTb.

Ilepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHYECKUX drneMmeHToB JI.H.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cuCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEl CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M OOpa3yeMbIX MMM IPOCTHIX M CJOKHBIX BEIIECTB IO TpyNIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.11. Menneneesa.

XuMHudeckas CBsI3b. BHIBI XMMHUYECKOW CBS3M: KOBaJCHTHAsS, MOHHAS, METalandecKas.
MexaHu3mbl 00pa30BaHMs KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U JuinHA CBA3U. [IoaspHOCTH, HAIIPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBsA3u. BogopoHas cBsA3b. MeXMOIEKyIIpHbIE B3aUMOACHCTBHSL.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C HMX T€OMETPUYECKHM CTPOCHHMEM (Ha IMpHMEpe COEIUHEHHH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coequHEeHMsX. (CocTaB  KOMIUIEKCHOTO  HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeAuHeHuid. Ilonarue o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THIIBI KPUCTAJUIMYECKHUX
PEIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTne 0 nucnepcHbIX cucteMax. MctuHHbBIE pacTBOpHI. [IpencraBienne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BbIpaKE€HHsSI KOHLIEHTpPAIMM PAcTBOPOB: MaccoBasl JI0Jisi BeIIeCTBA B
pacTBope, MOJISIpHAas ~ KOHLEHTpanus. HacellleHHble ¥ HEHaCBIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramioruapars!.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BEIIeCTB. [pHUBHAIbHBIE Ha3BaHUS
OTJIENIbHBIX NPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUECKHUX peaklMii B HEOPTaHUYECKOW U OpraHMYeCKON XUMHUU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M IPEBPAIIECHUS DHEPTUU NPU XUMHUYECKHUX
peakusix. TernoBble 3QPekThl XUMUUECKUX peakuuid. TepMoXxuMuyeckue ypaBHEHHUSL.

CKOpOCTh XUMHUYECKOH peaklnu, e€ 3aBUCUMOCTh OT PaziIHUYHBIX (akTOpoB. ['oMOreHHbIe
Y TeTEPOrcHHbIE peakunu. Katanus u KaTanu3aTopsl.

ObparuMble W HeoOpaTUMBbIE peakIuu. XUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOr0 paBHOBeCHsA. DakTOphl, BIUAIONME HA IOJOKEHHE XMMHYECKOTO PaBHOBECHS:
TEMIEpaTypa, JaBICHUE U KOHLIEHTPALMM BEILECTB, ydacTBYyrOIMX B peakuuu. [Ipuniun Jle
[atense.



OnekrponuTtnueckas aucconuanus. CuipHble W ciadble  AIeKTpoiuThl. CTeneHb
nuccormanuu. Cpenga BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpalibHas!, 1eno4yHas. BoaopoaHsli
nokazarens (pH) pactBopa. I'maponu3 coneii. Peakuuu nonHoro ooOmeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeline OKUCIUTENH U
BOCCTaHOBUTEIHU. MeTO/1 2JIeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BEIIECTB M HUX IPEBPAIICHUN: Ppa3lIoKEHUE
MEpPOKCUJAa BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
IPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IMOMOUIBbIO
WHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peakluu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi Xumusi.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucremMe XuMHU4YeckKux 3yeMmeHtos [I.I.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTponusi HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa U yriepoa).

Bopopon. Ilonyuyenue, gusnyeckie U XMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl MOIydeHHs, GU3NYECKUe U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHelMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBINUICHHBIE CIOCOOBI MOJIYYEHHs] KHUCIOPOJa.
O®uznyeckue M XUMHUYECKHE CBONCTBA W MPUMEHEHHME Kuciopoga M o030HA. OKcUAbI U
HIEPOKCHIBI.

Cepa. HaxoxneHue B TpHpOJE, CHOCOOBI TMONy4YeHUs, (PU3NYECKHE W XUMHYECKHUE
coiictBa. CepoBonopon, cyiabduasl. Oxeun cepbi(IV), okcun cepsi(VI). CepHucras u cepHas
KHCJIOTHI ¥ uXx coiu. OcoOEHHOCTH CBOWMCTB cepHOM KHCIOTHL. llpumeHeHue cepsl U €&
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHIL. [IprMeHeHHe a30Ta M ero COoeNMHEHHil. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ocdhopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ocopueie ynodpeHus.

VYraepon, HaxoXAeHHWE B MpHpoJe. AJUIOTponHble Moaudukanuu. duszndeckue u
XUMHYECKHE CBOMCTBAa MPOCTBIX BeUIECTB, oOpa3oBaHHBIX yrieponoMm. Oxkcupn yraepoxa(ll),
okcun yraepona(IV), yronbpHas kucnora U e€ coid. AKTUBUPOBAHHBIN Yyrojb, aacopOLus.
OymiepeHsl, rpadeH, yriaepoiHble HaHOTPYOkH. IlpuMeHeHuMe MpPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, M €r0 COeAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (U3HuecKue U XUMHUYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpeMHueBass KMCI0Ta, CHIIMKAThl. [I[puMeHeHre KpeMHUs U €ro
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbI CTEKJIA.

[Tonoxenue metamioB B [leproanueckoii cucTeMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI STIEKTPOHHBIX 000JI0YEK aTOMOB MeTayliioB. O0mue Gu3nvdecKkne CBOMCTBA METAIIOB.
[TpumeHeHue MetamnoB B ObITY U TexHHKe. CIIIaBbl METAIJIOB.

DNEeKTPOXUMUYCCKUNA Pl HampspDkeHUH MerauioB.  OOmme crnocoObl  TOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIIIYPIHUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTai1oB. CriocoObl 3aIUTHI OT KOPPO3HH.



OO6mast xapakrepucTika MeTauioB IA-rpynmsl Ilepuoaudeckoil CHCTEMBbl XMMHUYECKHX
aneMeHToB. HaTpuii u xanwmii: nmoiydenue, puandyeckue U XMMHUECKUE CBOWCTBA, MIPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapakrepuctuka metaioB I[A-rpynmel [lepuogudeckoil cucTeMbl XMMUYECKUX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE TPOCTHIX BEILECTB U X coequHeHM. JKECTKOCTh BOBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMMHHUI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMEOTepHbIE CBOWCTBA OKCHAA U THAPOKCUAA aJTIOMHUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

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

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHUuH. OKCUIbl U TUIPOKCUIbI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpPOMAThI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[lony4yeHnue u npuMeHEHUE Xpoma.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COEJUWHEHHH. Baxuenmme
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). Ilepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeguHeHui. OKcuabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(Ill). [lonyuenne u npuMeHeHHE kKeje3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coeuHeHuil. [lonydenre u npumeHenmue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUA
U TUJPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[priMeHeHre NuHKa U ero COeIMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl H3y4Y€HHUs BEIIECTB M UX NPEBPAICHHI: H3yYeHUE
00pa3IoB HEMETaJIOB, TopeHue cephl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydeHUE
KOJUIeKIMU «MeTamibl W CIUJIaBbl», B3aMMOJEHCTBUE IIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUAIOB), B3aUMOJEUCTBHUE LIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIOT U IIEJ0Yel, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX CoeTUHEHU», «MeTaulbl TJIaBHBIX HOArPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumum B oOecreyeHUN YCTOWYMBOTO pa3BUTUS 4elloBedecTBa. [loHATHE 0 HaydyHBIX
METOJaX I[O3HAHUS M METOJOJIOTUM HAy4yHOro wuccienoBaHus. HayuHble NpUHIUIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYEHUs BayKHEHIIIHX
BelIeCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblnieHHbIe
CHOCOOBI TMOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nmocyiencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

Xumusi M 370pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnosib30BaHUs
JIEKapCTBEHHBIX MpemapaToB. Poyib XUMUN B pa3BUTHU MEIUITUHBI.

XVMUS TUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Ponb Xumun B obecriedeHnn
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B TOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHININE CTPOUTEILHBIC MaTepHUabl (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03siiicTBe. OpraHrdecKrue 1 MUHEPAIbHBIC yI00pECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuainbl
JUIs DJIEKTpOoHUKH. HaHoTexHOMOrNu.

Pacuérnbie 3aaun.



Pacuérpl: mMacchl BemiecTBa WM 00BEMa Ta30B MO MU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOLIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJINYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKLMHU, €CIM OJHO W3 BEIIECTB MMEET MPHUMECH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKIMM, €CIM OJHO U3 BEIIECTB JIaHO B BUJE pacTBOpa ¢
OnpeAenEéHHON MacCOBOM JIOJE PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHLEHTPAllUU BEILECTBA B PAacTBOPE, IOJIA BBIXOAA IPOAYKTa PEAKLIUH OT TEOPETUYECKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydyeHHH OOIIel M HEOPraHWYECKOH XUMHH B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK YU MOHATHUM, IPUHATHIX B OTACIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01e ecTeCTBEHHO-HAy4YHblE MOHATHUS: SIBJICHUE, HAy4HbIH (akT, rumoresa, Teopus,
3aKOH, AaHajh3, CHHTE3, KiIacCU(pUKAIMs, TEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOCINPOBAHHUE.

®usuka: marepus, MHUKPOMHUDP, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOIBl, PAAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKU YpOBEHb, BELIECTBO, TENO, O0BEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- H
MHUKpPORJIEMEHTbI, OEJIKU, >KUPbI, YIJIEBOJAbI, HYKJIEUHOBBIE KHCIOTBI, ()€pPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, IOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHomorus: XUMHYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrUsl, CTPOUTEIbHbBIE MAaTEPHAIIbI,
CENIbCKOXO3SHCTBEHHOE IPOM3BOJCTBO, IMHINEBas IMPOMBIIUIEHHOCTh, (hapmalieBTHUeCKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB, SJIEKTPOHHAS IIPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBercTBUM € CHUCTEMHO-ACSITEILHOCTHBIM TIOAXOAOM B CTPYKTYpE JIHYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooiiero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIONIMMUCS POCCUICKON IpaKIaHCKOU
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpPaBWJIAMU W HOPMAaMU IOBEICHUS; HaJIUuue
MPABOCO3HAHUS, SKOJIOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IICJIM M CTPOUTH KM3HCHHBIC
TUTaHBI.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHopMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JeSATENIbHOCTH 00yUYaloluXcs B MPOIlecce peann3aun
00pa3oBaTeNbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeSATENbHOCTH 00yUYaloluXcs B MPoIlecce peann3aun
00pa30BaTeNbHON IEATEITHPHOCTH, B TOM YHCIIC B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HAHUS O0YYAIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00SI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEJICTABICHUSI O COIMMAIBHBIX HOPMax M MPaBWJIAX MEXKIHMYHOCTHBIX OTHOIICHHNA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JACSITEILHOCTH TIPU CO3JIAaHUU YUICOHBIX IMPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTHI JPYTHX
MIPU aHAJIKM3€ Pa3IUNYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NATPUOTHYECKOTO BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIHI0 OTEYECTBEHHOU
XUMUH;

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUUYECKOTO MPHIOKEHHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3yIbTAaT JJIUTCILHBIX HAOIIOICHHUIA,
KPOTMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, MTOCTOSHHOTO TPYZa YYEHBIX U MTPAKTHKOB;

WHTEpeca M TI03HABATCIIbHBIX MOTHBOB B TIOJIYICHHH | TOCICAYIOIMEM aHaIu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHNUS;

CIIOCOOHOCTH OIICHWBATh CHUTYaIldH, CBS3aHHBIE C XWMHUYCCKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE W TOCTYIKHA CBOMX TOBApHUINEH C TMO3HUIMN
HPABCTBCHHBIX M ITPABOBBIX HOPM H C YIETOM OCO3HAHUS MOCIIEACTBHI ITOCTYITKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHHUS IIEHHOCTECH 370pOBOTO W 0€30MMacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIlieHus1 C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

NMOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMSI IOCIEACTBUI M HEMPUATHS BPEAHBIX MpPUBBIYEK (YNOTpPeOJICHUS AJIKOTOJI,
HapKOTHUKOB, KYpEHHUS);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIbCKOW JIESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHUWH MPaKTUYECKUX 3a7ad COLMAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdeccHil pa3lIuyHOro poja, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOM TPACKTOPHUH OOpa30BaHMA,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0OrH4eCKOro BOCIIMTAHUA:

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

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HaHUS HEOOXOJUMOCTH MCIIOJIb30BAaHUS TOCTUKEHUI XUMUM ISl PEILIEHUS] BOIIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BaAHUS;

AKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpene,
YMEHHsI MPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPAILATD HUX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN U COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

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

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOI'O MBIIUICHHUS, CO3/JaHUHU LIETOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YEJOBEKa, B MO3HAHWM NPUPOJHBIX 3aKOHOMEpPHOCTEH U
peLeHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOH pPOJIM B CO3/IaHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIbTYpBI, B pEHIEHUH ITI00abHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHU MEIHIIMHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPYAa U SKOJIOrHYecKd KOMGOPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHHUH OKPYKAIOLIEro MHUpa M MPOUCXOISAMIMX B HEM H3MEHEHUH,
yYMEHUS ie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IeJIBIO MOYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIB30BATh XMMUYECKHUE 3HAHUS ISl PELICHHUs TPoOIeM
B PEAJIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

MHTEpEeCca K NO3HAHUIO, UCCIIEI0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMH 1O XHMMHUU B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMH;



UHTEpeca K OCOOEHHOCTSM Tpylda B pa3luyHbIX chepax mnpodeccHnoHaTHHON
JeATEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUMMBIC JJIs1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeKIIpeIMETHBIC) OOIIIEHAayYHBIE TIOHSATHS, OTPasKAIOIIHNE I[EIIOCTHOCTh HAYYHOM KapTHHBI MHpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOIECC, CHCTEMa, HaYYHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIE yucOHBIC JEeACTBUSA (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
perynsTuBHbBIC), obecreunBaronye (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMAIbHOM KOMIIETEHIIMH 00y4aroIInuXxcs;

CIIOCOOHOCTh  OOy4aroImMXCs  MCIHOJIb30BaTh  OCBOEHHBIE  MEXIUCHUIIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHBEpPCAJbHbIC Yy4YeOHBbIC JECHCTBHSI B TIO3HABATEILHOW U
COLIMAJILHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHWE YHUBEPCAIBHBIMU YUCOHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aAKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1LIEeNN JeATEeTbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACJIBbHBIX q)aKTOB n 5[BJ'I€HI/II\/JI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUSMU,

CTPOUTH IJIOTUYECKUE PpACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBIABJIATH 3aKOHOMEPHOCTHU W IMMPOTHBOPEUYHA B paCCMaTpUBACMBbIX SABJICHUAX, q)opMmepOBan,
BBIBO/IbI U 3aKJIIOYEHUS;

IMPUMCHATHE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHUH CHUMBOJIMUYCCKHE (3HaKOBI)Ie)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHMHUYECKOW PEaKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX W MPAKTUUYECKUX 3aJa4, NPUMEHITh Ha3BAaHHBIE MOJEJIbHbIE MPEIACTaBICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4YaCMbIX BEIIECTB U XUMHUYCCKUX peaKHI/II\/’I.

2) 0a30BbIe HcCIeI0BaATEIbCKHE 1eCTBUS:

BJIaACTh OCHOBAMH METOJ0OB HAYUYHOT'O MMO3HAHHNA BCUICCTB U XUMHYCCKUX peaKI_[I/II\/’I;

dbopMynupoBaTh LENM M 3aJa4d  HCCIEAOBAaHUSA, WCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3LI 110 MPOBCPKC MPABHUIIBHOCTU BBICKA3BIBACMBIX Cy)KI[GHI/If/'I;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHHYECKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJOM IMPOIIECcca, CAMOCTOSTEIILHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmMyaupoBaTh OOOOLIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB UCCIICOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;



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

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PaA3IMYHBIX HCTOYHMKAX HWHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IMYHBIX BUIAOB U (OpPM MpencTaBieHUs, KPUTHYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OXOAUMOM U1 BBINOJIHEHHsI yUeOHbIX 3aay OIPeeIEHHOIO THIIA,;

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

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

UCITIONIb30BaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAJIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIC YUeOHbIC 1eliCTBUA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKIa€MOI TEMBI B XOJI€ IMaJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBaTh HieH, GOPMYITHUPOBATH CBOM MPEATIOKEHUS OTHOCUTENLHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3EHTALMEW PEe3yJbTAaTOB IM03HABATEIILHOM JEATEIBHOCTH, ITOJTYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl MO WCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI MO PE3yJbTaTaM MPOBEIEHHBIX
MCCIICIOBAHUM MyTEM COTTIACOBAHMSI MMO3ULIUI B XOZe 00CYXKICHUS U 0OMEHAa MHEHHSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTD,
onpenenss € eI W 3aJa4d, KOHTPOJIMPOBaTh U MO Mepe HEeOoOXOAMMOCTU KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUN NpU BBHIMOJHEHUU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb JI€ATEILHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOLEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOTPAMMBI IO XMUMUU Ha YriayOIEHHOM ypOBHE Ha
YPOBHE CpEIHEro oOLIero 0oO0pa3oBaHMs BKIIOYAIOT crienuuYecKue A y4eOHOro mpeaMmera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CINOCOOBI EHCTBUH MO OCBOCHMIO, MHTEPIpPETALUU U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TakKXKe B peajbHBIX MXU3HEHHBIX CUTYallUsX,



CBSI3aHHBIX C XuUmueil. B nmporpamMme 1o XUMHUHU MPECAMCTHBIC PC3YJIbTAThbl IMPECACTABJIICHBI IO
rogaM U3yUCHUA.

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XuMHUs» OTpa)KaroT:

c(OPMHPOBAHHOCTb IPEJCTABICHUI: O MeCcTe W 3HAYCHUM OPraHMYeCKOW XUMHM B
CHCTEME ECTECTBEHHBIX HAYK U €€ POl B 00ECIICYCHNH YCTOHYMBOTO PAa3BUTHUS YEIIOBEUECTBA B
pelIeHUH MPOo0JIeM HKOJIOTHYECKOM, SHEpreTHYecKOd M MUILEBOM 0e30MacHOCTH, B pa3BUTHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHUKOB HHEPIUU, B O0ECIEYCHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHM, B (POPMUPOBAHIH MHUPOBO33PEHUS U OOLICH KyIbTYpHI
YeJ0BEeKa, a TaKXKe OHKOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY 3/I0pOBbIO H
MIPUPOJHON CpelIE;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINe
NOHSTHS — XMUMHYECKUIl JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00oiouka aroma, s-, pP-, d-
aTOMHbIE OpOMTAJIM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHMS aToMma, TMOpuAM3alus aTOMHBIX
opOuTanel, MOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBA3b, MOJb, MOJIApHAas Macca, MOJSPHBIM 00BEM, YIJIEPOAHBIN CKeJer,
GyHKIMOHATBHAS TPYINA, PaguKal, CTPYKTYpHbIe (opMyinsl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIE), HU30MepUsi CTPYKTYpHas M IPOCTPAHCTBEHHas (TeoMeTpuyeckKas, ONTHYecKas),
M30MEPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHUYECKHUE COCOUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHs MacChbl BEILECTB, 3aKOH
COXpaHEHMsI W TMIPEBpALICHMs] DSHEPTUM NpPU XUMHUYECKHX pPEaKIUsIX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAlUe B OCHOBE ITOHUMaHUS
INPUYMHHOCTH UM CHCTEMHOCTH XHMHUYECKHUX SIBJICHMUH; MPEICTaBICHUS O MEXaHU3Max
XUMHYECKMX PpEaklui, TEPMOJUHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB U TpPYyNI aTOMOB B MOJIEKYyJaX (MHIYKTUBHBIA U
me3oMepHbIil 3 dekTr, opuentanTsl I u Il pona); ¢axrTonornyeckre cCBeAEHUs O CBOWMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YEeJIOBEKa, OOIMMX HAy4YHbIX MPUHIMIAX XUMHYECKOIO
IIPOM3BOJICTBA (Ha MpUMeEpe MPOU3BOACTBA METAaHOJIa, IEPEPadOTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIE IPU3HAKH MOHATHH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MMOHATHUS IPU OMMCAHUN COCTaBa, CTPOCHUS U
CBOMCTB OPraHN4YECKUX COECIMHEHU;

c(OpMUPOBAHHOCTh YMEHUH:

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISI COCTABJICHHSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BEUIECTB;

COCTaBIATh ypPaBHEHUS XMMHMUYECKHX pEAaKIMH U  pacKpblBaTb MX  CYLIHOCTH!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUil IMOCPEICTBOM COCTaBIIEHUS 3JIEKTPOHHOTO
OanmaHca STHX peaklUWd, peakiuuil HOHHOro OOMEHa MyTEM COCTaBJICHUS HX TIOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHMX BELIECTB JUISl WUIFOCTPAlUU MX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH PUHAIJICKHOCTh U3YUYCHHBIX OPraHUYEeCKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONPEAeNEHHOMY KIIacCy/TpyIiie COEJUHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnueckoil HoMmeHkinatype (IUPAC) u npuBoauTh TpUBHAJIbHBIE Ha3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OPraHUMYeCKUX BEIIECTB (ITWJICH, AaleTUIEH, TOJYyol,
TJIMIEPUH, STUWICHTIUKONIb, (eHos, (OpMaIbICTHA, AaleTajdbJerusl, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBAas, OJIEMHOBAs, IaJbMUTHHOBAs KHCIOTHI, TJIMIIHH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHMIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);



c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COEMHEHUX (KOBAJICHTHAs U HOHHAS CBSI3b, G- U M-CBSI3b, BOJAOPO/IHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. byriepoBa a1 00bsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTpOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEACTaBUTEINCH pa3IMYHbIX KJIACCOB OPTaHUYECKUX BEUIECTB:
QJIKAHOB, LMKJIOAJIKAaHOB, AJIKEHOB, AJIKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH U aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, TU- U IOJIMCAXapua0B),
WIUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHMHU YPaBHEHHSMH COOTBETCTBYIOIIUX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEPXKIATh HA KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEIMHEHMH OT KPaTHOCTH U THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKHM YIJIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
IPOAYKTOB EPepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
[O3HAHUS — HaOJIOJEHUM, W3MEPEHHUH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITeTbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O00OO0IIeHHe, CHCTEMAaTH3aIHI0, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JIs U3y4YEHUsI CBOMCTB BEILIECTB U XUMUYECKUX peaKIuii;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH B3aHMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHSIMHA U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX HpPEAMETOB [uii 0ojiee OCO3HAaHHOIO
MOHMMaHHS CYINIHOCTH MaTepHajJbHOTO €IUHCTBA MHpPA, UCTOJIH30BATH CHCTEMHBIE 3HAHUS II0
OpPraHMYeCcKOl XUMHMHU JJIsi OOBSICHEHHS U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACY€Thl IO XMMHUYECKMM (opMmylraM U
YPaBHEHHUSIM XUMHUYECKUX PEaKIMi C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHHI0O XUMHYECKOW (hOPMYIBI BEIIECTBA IO M3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: TPOTHO3MPOBATH, aHAIM3UPOBATh W OLEHUBATH C TO3HIINN
HKOJIOTHUECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JEATENbHOCTH
YEJIOBEKa, CBS3aHHOM C TIEpPepabOTKOM BEIIECTB, HWCIOIB30BATh IOJTYyYEHHBIC 3HAHUS MJIA
HPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENTFHO TUTAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (TIOJIy4e€HHE U U3yUYeHHE CBOMCTB OPraHWYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIINU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB W KUCIOPOJCONEPKAIIUX OpPTaHWYECKHX BEIIECTB,
pelIeHre OSKCIEePUMEHTAIBHBIX 3a/Jad M0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro  oOpalleHusi C  BelecTBaMH U JJaOOpaTOpHBIM
o0opynoBanuemM, (HopMyIUpOBaTh IeNIb HCCICIOBAHUSA, NMPEICTABISATh B pa3nu4yHONl (opme
pe3yibTaThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOJI01aTh MpaBUIa AKOJOTHYECKH IEJI€CO00Pa3HOTO TOBEACHHUS B OBITY U TPYIOBOM
NEeSTeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0POBbS, OKPYKAIOWIEH MPUPOIHON Cpeasl H
JOCTH)KEHUS €€ yCTOMYMBOIO pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHMS Ha JKMBBIC OPIaHU3MBI OINpPENeIEHHBIX
OpraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch noka3arens [1/1K;



AHAIM3UPOBATh  IEIECOO0PA3HOCTh  NPUMEHEHUS  OPraHMYeCKHX  BEHIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TI0Ib3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1auen.
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Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 https://lesson.edu.ru/04/10
bytneposa
Hroro mo pazueny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIe yIIIeBOOOPOABI — AJKAHBI, 5 https://lesson.edu.ru/04/10
' [MKJIOAJIKAHbI
99 Henpenenbable yrieBoaoOpoIbl: alKEHBI, 14 1 https://lesson.edu.ru/04/10
' aJIKaJUEeHBbI, aJTKHUHbI
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 https://lesson.edu.ru/04/10
24 [IpupoiHBIE HICTOYHUKH YTIIEBOJOPOJOB U MX 4 https://lesson.edu.ru/04/10
' nepepaboTKa
2.5 ["amoreHnIpon3BOIHBIE YTIEBOIOPOIOB 4 1 https://lesson.edu.ni/04/10
Hroro no pazneny 35
Paznen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust
31 Crinprer. Dexon 11 1 https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21
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Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs

4.1 ‘ AMHHBI. AMUHOKHCIIOTHI. benku 12 ‘ https://lesson.edu.ru/04/10
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

5.1 ‘ BricokoMoueKkyspHbIE COeTMHEHUSI 6 ‘ https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




