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COAEPKXAHUE OBYYEHMUS. 10 KJTACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenvMer u 3HaUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COCTUHEHUIH.

DJEKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKasl CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
CBs13H (OOMEHHBII U IOHOPHO-aKLENTOPHBIH). THUITBI TepeKpbIBaHUsI aTOMHBIX OpOUTasel, G- U -
cBs3u. OnuHapHas, ABOMHas W TpoiuHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJIEKYJAX
oprannveckux BemecTs. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuidi A.M. bytiepoBa u coBpeMeHHBIE
MPEJICTABICHUSI O CTPYKTYPE MOJEKYI. 3HaUeHHUE TEOPUU CTPOCHHUS OPraHUUYEeCKUX COEAMHEHUH.
MonekynsipHple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. Ms3omepusa. Buuabl wu3omepum: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE J(PGEKThl B MOJIEKYlIaX OPraHUYECKUX COCIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Kiraccu(puKauy OpraHudeckux BemecTs. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHUYecKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobOennoct W KilaccuduKalus  OpraHudeckux  peakiuil.  OKuCIHTEThHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX MPEBpAllleHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (MIaBieHHe, OOyIJIMBaHHE U TOPEHHE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. ['oMonorudeckuid psii ajakaHoB, oOmiast ¢hopMmysia, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP>-THOPHIM3AINS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckne CBOMCTBA aJKaHOB.

XVMHYeCcKUEe CBOWCTBA AJIKaHOB: PEaKLMU 3aMEIICHUs], N30MEPHU3aLUH, JEerUIpUpPOBaHUS,
IUKIU3aluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaAMKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas GpopmMyina, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
[IUKIIOTEKCaH ) IMUKIOATKaHOB. CIOCOOBI MONYYeHUS U IPUMEHEHHUE ITUKI0ATKAHOB.

Anxkensl. 'omonorudeckuii ps alkeHoB, o01ias hopMylia, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-TMOpHAM3aIMs aTOMHEIX opOuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: PEAKLUH IPUCOCIUHEHMS, 3aMEUICHHs B 0O-
MOJIOKEHUE TMpPU JBOMHON CBsI3M, MOJMMepU3aluu U okucieHus. [IpaBuno MapkOBHHKOBA.
KauecTtBeHHble peakiyy Ha ABOWHYIO CBS3b. CIIOCOOBI MONTY4YEeHUS U IPUMEHEHHUE aJIKeHOB.

Ankamuensl.  Knmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganusvie). OCOOEHHOCTH IEKTPOHHOT'O CTPOCHUS U XUMHUECKUX CBOMCTB COMPSKEHHBIX



nueHoB, 1,2- wu 1,4-mpucoenuHenue. I[lomumepuzarus conpspk€HHBIX aueHOB. CrocoObl
[IOJIyYEHUS U IPUMEHEHHUE aJIKaJUCHOB.

Anxunbl. 'oMonorndeckuii psifi amkuHOB, o0mas GopMysa, HOMEHKIATYpa U U30MEPHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3alMi U TPUMEpHU3alluu, OKUCIeHHs. KucIoTHRIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peaknuy Ha TPOHHYIO CBs3b. CrocoOb
MOJIy4EHUSI U IPUMEHEHUE AIIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psija apeHos, odmas popmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OCH307Ia.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30JIa M €ro IOMOJIOTOB: PEAKIUU
3aMenieHus B OCH30JIbHOM KOJIbIIE U YIJIEBOJAOPOIHOM pajauKalle, peakluu MPUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oma. [IpencraBienue 06 OpUeHTUPYIOLIEM IEHCTBUU 3aMECTUTENEH B
OCH30JIBHOM KOJIbIIE Ha MpPUMEpPE AIKHIBHBIX PAJMKaNOB, KapOOKCHIIBHOW, THIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajioreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzanus crupoina. CrnocoObl MOTy4YeHUS U TPUMEHEHUE apOMATUYECKUX YTIIEBOIOPO/IOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsHble ra3bpl. HedTh u e€ mpoucxoxaenue. KameHHbIH
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKHiA, KaTaIUTHUECKUH), pudopmunr, nuponus. [IpogykTel nepepabotku HedTH, HX
MPUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IuYHbIMU KJIACCAMH YIJIEBOJIOPOOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOpPOIOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHUPTOBOTO pacTBopa IIEnouyd. BsaumopeiicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Hcnonp30BaHne TallOT€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TNPU CUHTE3€
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M HUX IPEBPAILEHUN: H3Yy4YECHHE
(U3MUECKUX CBOMCTB YIiIeBOIOPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX pPEaKIUil yrieBo10po10B
pa3IUYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM MM MOJHOM BOJIbI, pacTBOpa IepMaHraHara
KaJIvs, B3aUMOJICUCTBHUE alleTUIIEHA C aMMHAYHBIM PacTBOPOM okcujia cepedpa(l)), kauecTBeHHOE
oOHapykeHHe yriepoja M BOJOpPOJa B OPraHMYECKHX BEIIECTBaX, MOJIY4YEHHE HTUJIEHA U
U3y4eHHE €ro CBOICTB, O3HakomiieHHEe ¢ Koyutekuusamu «HedpTtb» u «Yroaws», ¢ obpazuamu
IlacTMacc, KaydykoB M  PE3UHBl, MOJEIUPOBAHHWE  MOJEKYJd  YIJIEBOJOPOAOB U
raJIOTeHIIPOU3BOIHBIX YIIIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coeIMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKy]l (Ha IpUMEpe MeTaHoja U
staHosa). ['omonorudeckuii psis, odmas Gopmysa, n30Mepus, HOMEHKIJIATypa U KJIacCU(UKAITHSI.
Oduznyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBSI3U MEXAY
MOJIEKYJIAMH CIUPTOB. XMMHUECKNE CBOMCTBA: PEAKIIUH 3aMEILIEHUs, IeTHIpaTallui, OKUCIEHUS,
B3aMMOJIEMCTBHE C OPraHNYECKUMU U HEOPraHWMYECKUMHU KHciIoTaMU. KauecTBeHHas peakius Ha
OJIHOaTOMHBIE cnupThl. JlelicTBHe 3TaHONA W MeETaHOJa Ha OpraHu3M 4YenoBeka. CrocoObl
MOJIyYEHUs U PUMEHEHHE OJHOATOMHBIX CITIUPTOB.

[Tpocteie 3¢upsl, HOMeHKIaTypa 1 nu3zomepusi. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOJNCTB.



MHoOroaromHsle CIMpPTHl — 3THICHIIUKONb M IinuepuH. Dusndeckne M XUMHYECKHE
CBOMCTBa: peakUuu 3aMEIICHUs, B3aUMOAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peaklusi Ha MHOTOaTOMHbIE ciupThl. IIpeacraBienue o MexaHu3sMe
peakuuii HykiieouiabHOro 3aMenienus. JleiictBre Ha opranusMm yenoBeka. CrocoObl MOTyYeHUs
Y IIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHue MOJIEKYIIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
Ousnueckue cpoiictBa (henoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (enona. KadecTBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (enona. CrnocoObl MOMY4YEHUS M IPUMEHEHHE (eHoa.
denonpopManbaeruaHas CMOIA.

KapOoHuIbHBIE COSNMHEHHSI — QIBJCTUABI M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHMIIBHON rpymmbl. ['OMonOruyeckue psapl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUs M HOMEHKiaTypa. du3ndeckue CBOWCTBA albACTUIOB M KETOHOB. XHUMHUYECKUE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIeruioB,
KaueCTBEHHbIE peakUMM Ha anpierujpl. CrocoObl MOSyYyeHUs M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE IpeJielibHbIe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOCHMSI MOJIEKYJ
KapOOHOBBIX KHUCHOT. M3omepuss m HoMmeHkiartypa. Du3MuecKkue CBOMCTBA OJHOOCHOBHBIX
IpesiebHBIX KAPOOHOBBIX KUCIIOT. BomopoaHbIe CBsI31 MEKy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEAKIHs STepU(UKAINK, PEAKIUU C Y4aCTHEM
YIJIEBOAOPOAHOTO paaukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KucioThl. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCJIOT — CIOXHBIX 3¢upax. MHOrooOpasue kapOOHOBBIX KUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH08as KHUCIOThL.. CrocoOsl
MOJIy4EeHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 2¢upsl. ['omonornueckuit psn, obmas Gopmyna, n3oMepus ¥ HOMEHKIATYpa.
Du3nyecKnue 1 XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEJTIOYHOU Cpelie.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: TMJIPOIU3 B KUCION U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KHUPOB, COAECPIKALINX OCTATKH HEMPEIeIbHBIX )KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBI14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TNIOKO03a, (pPyKTO3a, TajakTos3a, pubo3a, Ae30KkcuprOo3a.
®dusnueckue CBOWCTBA M HaXOXkAeHUE B pupoae. PoTocnHTe3. XMMUYECKUE CBOKWCTBA TIIFOKO3bI:
pPEaKIuy ¢ y4aCTUEM CIUPTOBBIX U alIbJETUIHON TPYII, CHUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHUE.
ITpuMeHeHune TIIIOKO3Bl, €€ 3HAaUEHNE B KU3HEEATEIIbHOCTH Oprann3ma. Jlucaxapuapl: caxaposa,
MaJibTO3a M JaKTo3a. BoccTaHaBnuBaromue U HEBOCCTAHABIMBAIOLIME AMcaxapuiabl. I'naponus
nucaxapuioB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmai, TJIMKOTEH U
nemtono3a. CTpoeHHe MaKpOMOJIEKYJd Kpaxmana, TJIMKOreHa M 1eunonosbl. dusnueckue
CBOICTBa Kpaxmalla ¥ LIeJUIF0JIO3bl. XMMHUYECKUE CBOMCTBA KpaxMasa: TUAPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHME CBOMCTBA LEIJIIONO3bl: THJIPOIN3, NOJdydeHue 3¢(upos
1esuTos036l. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCrepuMEHTaIbHbIE METOJbl M3YUEHUS BEIIECTB U HMX IPEBpalllEeHUuI: pacTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHCIIEHHE 3TUIIOBOTO CIIUPTa
B aJbJCTUJ HAa PACKAJIEHHOW MEIHOM IPOBOJIOKE, OKUCIEHUE 3THJIOBOIO CIUPTA IUXPOMATOM
Kausl (BO3MOYHO MCIOJIb30BAHNE BUIEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIMU Ha allbAETUbI (C



ruapokcuaoM nuammuHcepeOpa(l) u  rumpokcumom  wmemm(ll)), peakmus TiMIepUHa  C
ruapokcuaoM Meau(ll), xumudeckue cBoiCTBa pacTBOpa YKCYCHOM KMCIIOTBI, B3aUMOJEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 3314 10 TeMaM «Crupthl U (enounbly, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJHBIE aMMuaka. Kiaccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHBbIE U TpeTUyHble. CTpOEHUE MOJIEKYII,
oOmas dopmyina, u3oMepus, HOMEHKJIaTypa U (pu3uveckre CBOWCTBA. XUMHUYECKOE CBOMICTBa
anr(paTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACWCTBHE MEPBUYHBIX
AMHUHOB C a30TUCTOMN KHca0TON. CoM alKUIIaMMOHHSL.

AHUWIMH — IpeJCTaBUTe]Ib AMUHOB apoMatuyeckoro psjaa. CtpoeHue aHwivHa. BzaumHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KavectBennsle peakuuu Ha aHWianH. CrocoOBl TONYyYeHUS W TNPHUMEHEHHE anupaTHIECKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknatypa u uzomepus. OTaelbHbIe TPEeACTaBUTENN 0-aMUHOKHUCIIOT:
[JIMLYH, anaHiuH. OU3ndecKkre CBOMCTBAa aMUHOKHUCIIOT. XMUMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPTaHUYECKUX COCTMHEHUH, peaKIis MOJUKOHICHCANH, 00pa30BaHUE MENTHIHON
cBs3U. buonoruueckoe 3HaueHre aMuHOKUCIIOT. CUHTE3 U TMAPOJIN3 MENTH/IOB.

benku kak npupoansie noaumepsl. [lepBuyHas, BropudHas U TpETUYHAS CTPYKTYpa OETIKOB.
XvMHYeCKUe CBOWCTBA OENKOB: THAPOIIN3, JCHATYpallKs, KaYeCTBEHHbBIE PEAKIIMHN Ha OCIKH.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOpEHUE
0enkoB B BOJie, J€HATypalus OEIKOB IPU HarpeBaHHUH, IIBETHbIE PEAKIMM Ha OEJKH, pelieHue
DKCIEPUMEHTAIBHBIX 33Ja4 10 TeMaM «A30TCOAEP)KALIUE OPraHUYECKUE COCOUHEHMS» U
«Pacno3HaBaHNe OPraHUYECKUX COETUHEHUI.

BbicokomosieKky asipHbIE COeIUHEHHUS.

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKYyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJMMEPHU3ALUS U TOJINKOHICHCALINS.

[Tonmumepubie MaTepuansl. [lnactmaccs (MOIUATUIIEH, TOTUIPONIIIEH, TOJIMBUHUIXIIOPU,
MOJINCTUPOII, TOJIMMETHIIMETAKpUIIAT, OJMKApOOHATHI, HOJUATUIIeHTepedTanar). Y Tuinuzauus u
nepepadoTKa MIaCTHKA.

DnacToMepbl: HaTypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHeHOBBIA,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypasbHbIE (XJIONOK, LIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHeE (KallpoH M JIaBCaH).

[Tonumeps! ciennanbHOro Ha3HAUYeHUs (TeQIIOH, KeBIap, dJIEKTPONPOBOASIINE TOJTUMEDPHI,
OuopasiaraeMble OJIUMEPBHI).

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUS BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3llaMu MPHUPOJTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KaydyKOB, peIIeHue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeMe «Pacrno3HaBaHue IIACTMAcC U BOJIOKOH).

Pacuérnrie 3amaun.

Haxoxnenue MoiekyasspHOi GopMysibl OPraHUu4ecKOro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AIIEMEHTOB, BXO/IIMX B €r0 COCTaB, HaXOXKJICHHE MOJIEKYISIPHON (hopMysbl OpraHUYecKOro
coequHeHus 1Mo Macce (00BEMY) MPOTYKTOB CTOPAaHHUS, TI0 KOJTMYECTBY BellecTBa (Macce, 00bEMY)
IPOAYKTOB pEaKIUU W/WIA HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOpMYIIbI



OpPraHMYECKOT0 BEIECTBA HA OCHOBE €r0 XMMHYECKUX CBOMCTB WM CIOCOOOB MOJIY4EHHS,
OIIpelIeJICHUE A0 BBIXOJA IIPOAYKTA PEAKLIUN OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUN, IPUHATBHIX B OTJENbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (akKT, THIOTE3a, TEOPHs,
3aKOH, aHaJIW3, CHHTE3, KilaccupUKanus, HaOIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJElb,
MOJIEJIUPOBAHUE.

®usuka: marepus, aroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKHM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UYECKUE BEIWYHMHBI,
€MHMILIBI U3MEPEHHUsI, CKOPOCTb, JHEPIHUs, Macca.

Buonorus: kierka, opraHusM, 3Kocucrema, ouocdepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA W TeTEPOTPODHBIA TUI MHTaHUsA, OpokeHUe, (OTOCHHTE3, ABIXaHUE, OCIKH,
YTIJIEBOMBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: none3Hbie HCKONaeMble, TOIUIUBO.

TexHonorus: nuieBsle NPOLYKThI, OCHOBBI PallMOHATIBHOIO IMTAHUS, MOIOLUE CPEICTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC. OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH deMeHT. M3otonsl. CTpoeHHE 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUYECKUE YPOBHM U MOLYPOBHH. ATOMHBIE
opoOutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB I10 ATOMHBIM OpOMTANSIM. OJIEKTPOHHBbIE KOH(PUIypalud aTOMOB 3IIEMEHTOB
NEepBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmdeckas cucrema XuMHYeckux dsieMeHToB [I.I.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHUYECKHX
DJIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMHU IPOCTBIX M CIOXHBIX BEIIECTB IO TpyNIaM H
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMudeckas CBsI3b. BHIBI XMMHUYECKOW CBS3M: KOBaJCHTHAs, MOHHAS, METalanmdecKas.
MexaHu3Mbl 00pa30BaHMsl KOBAJIEHTHOM CBS3M: OOMEHHBIIN U TOHOPHO-AKIETITOPHBINA. DHEPrus U
JUIMHA cBsA3M. [losspHOCTH, HaNpPaBIEHHOCTh M HACHIIAEMOCTh KOBAJEHTHOW CBs3H. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP W BaJ€HTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJ C HMX T€OMETPUYECKHM CTpPOCHHMEM (Ha IMpHUMEpe COEIUHEHUH 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBienne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOpAMHAIIMOHHOW XUMUH.

BemecTtBa MOJEKYJISIPHOTO W HEMOJEKYJISPHOTO CTPOEHUs. THUIBI KpHUCTaIMUECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucreMax. MctunHble pacTBopsl. [IpeacTaBienue o KOMIONIHBIX
pactBopax. CrocoObl BBIpaKE€HHsSI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl JOJisi BEIIeCTBA B



pacTBope, MOJSpHas ~ KOHUEHTpauus. HacellleHHble W HEHACBIIIEHHBIE  PACTBOPHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEIICCTB. TpHBUAIBHBIC Ha3BaHUS
OTJIEJIbHBIX MPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanust XuMuuecKux peakiyuii B HeOPraHWYeCKONW U OpraHnYecKOrd XUMHUHU. 3aKOH
COXpaHEHHUsI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peakuusax. Termmosbie 3 (HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTbh XUMHUYECKOMN peakIiu, €€ 3aBUCUMOCTh OT pa3iIMyuHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHHble peakunu. Katanns u karaau3atopsl.

OO0paTtuMbie 1 HeOOpaTUMEBIE PeaKINi. XUMUIeCKoe paBHOBecHe. KoHCTaHTa XUMHUYECKOTO
paBHOBecusi. DaKTOPhI, BIUSAIONIME HA TOJOKEHUE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALUU BELIECTB, y4yacTBYOWHUX B peakuuu. [Ipunnun Jle [Hlatense.

OnekTponauTnueckas auccouuanus. CuibHble U ciabble  eKTpoiuThl. CTeneHb
nuccormanuu. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAsA, HEHWTpasibHas, miernouyHas. BogopoaHbii
nokazarens (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTOJ| 37IeKTpOHHOT0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PaCILIaBOB BEILECTB.

OKCIEepUMEHTAIbHbIE METO/Abl HM3YYCHHsS BEIIECTB W HMX IMPEBPAIICHUI: pa3JIoKeHUe
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUU KaTalU3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHJIUKATOPOB, U3YYCHHUE BIUSAHUS PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOW pEaKIu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHME CBOMCTBA HEMETAJUIOB.
AnoTponusi HEeMETa/uIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyuyenue, gusudeckiue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ nipuabl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupojie, CrocoObl MONy4eHUs, (GU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOpOBl. BakHelme KUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble U MPOMBIIITIEHHBIE CITOCOOBI TOTY4YEeHHs TaloreHoB. [[prMeHeHre raloreHoB 1 ux
COEIMHEHUM.

Kucnopon, o3oH. JlaGopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
DuU3NYECKUEe 1 XUMUYECKHE CBOMCTBA U MPUMEHEHHE KUCI0POa U 030Ha. OKCHIBI U IEPOKCHU/IBI.

Cepa. HaxoxxnaeHue B TpUPOJE, CIOCOOBI TMONYyYeHUS, (DU3MUECKHE W XHUMHUYECKHE
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCJIOTHI M uX comr. OCOOCHHOCTH CBOWMCTB CEpPHOM KHUCIOTHI. [IpumeHeHme cepel U €&
COCTUHEHUN.

A3zor. HaxoxxneHue B TpuUpojie, CMOCOOBI MONMy4eHHs, (PU3MUECKHEe U XHUMHUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KHUCTOTHL [IpriMeHeHMe a30Ta W ero coeAuHeHUH. A30THBIC
yI0OpeHusI.

®ochop. Haxoxxnenwe B mpupojie, cnocoObl MoinyudeHusi, GU3NYECKUEe U XHUMHUYECKHE
cBoiictBa. Pocouasl u pochun. Oxcunasl hocdopa, pochopnas kucnora u e€ conu. [Ipumenenne
docdopa u ero coequHenuii. GocdopHbie y1oOpeHuUs.



VYrnepoa, HaxoxAeHHWE B TMpupojae. AJUIOTpomHbIE Moaudukanuu. Duzndeckue u
XUMUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepona(ll), okcua
yriepona(lV), yronenas kucinoTa u €€ cosii. AKTHBHPOBAHHBINA yroiib, ancopouus. OymnnepeHsl,
rpaden, yrnepoaHsie HAaHOTpYOkH. [IprMeHeHne NpocThIX BElIecTB, 00Pa30BaHHBIX YIIIEPOIOM,
U €r0 COCTUHEHUH.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOTydeHus, (GuU3ndecKrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHUsI U ero
coenuHeHui. CTEKII0, €ero NoJy4YeHHe, BUJIbI CTEKJIA.

[Tonoxxenue metaisos B [lepuonnueckoil cucreMe XUMHUYECKUX 371eMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayutoB. O0mue Gu3nueckue CBOMCTBAa METAIJIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEKTPOXUMHUYECKUM psii HanpspKeHui MetasuioB. O0miye crocoObl MOIy4YeHUs METaJIOB:
TUAPOMETAJULYPIHUsl, MUPOMETAILUTYPIHUs, dNeKTpoMeTaiyprusi. [ToHsiTue 0o KOppo3unu MeTasuioB.
CriocoOpbI 3a1UTHl OT KOPPO3UH.

O6mas xapakrepuctuka meramioB |A-rpynnsl [leproanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanwmii: nmoiydenue, Gpuandyeckrue U XMMHUECKUE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapakrtepuctuka MetamioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
3JIEMEHTOB. MarHuii ¥ KaJbIMii: IOJTy4YeHue, (pu3nuecKkie u XUMUIEeCKUEe CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX coenrnHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMuHUR: monydyeHue, GU3NYECKUe U XMMHUUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAnHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUIPOKCOKOMILJIEKCHI aJTFOMUHUS.

OOmast xapakTepuUCTHKa MeTalioB Mo6ouHbix noxarpynm (b-rpynm) Ilepuoandeckoit
CHUCTEMBI XMMHUYECKUX JIEMEHTOB.

duznyeckue U XMMHUECKHE CBOMCTBA XpoMa U ero coeuHeHu. OKCUIbpl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U quxpomartbl, UX OKUCIUTEIbHBIE CBOMCTBA.
ITosryueHne 1 npUMEHEHUE XpoMa.

Pusnyeckue M XUMHUYECKHME CBOMCTBA MapraHia M €ro CoeAuHEeHUH. Baxueimmne
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.

Pusnyeckue U XUMUYECKUE CBOMCTBA JKeJe3a U €ro coequHeHnil. OKCUIbl, THAPOKCUBI U
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npumMeHeHHe kKene3a U ero CIUIaBOB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MeJIU U €€ coenrHeHui. [lonyuenne n npumMeHenne
MeIU U €€ COCTMHEHNM.

[{unk: nmomyyenue, puzndeckre U XUMUYECKHe CBOICTBa. AM(pOTEpHbIE CBOWCTBA OKCHJIA
Y TUIPOKCH/IA [INHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne IMHKa U €r0 COETMHEHU.

DKCrepuMEeHTaIbHBIE METO/IbI M3yUEHHS BEIIECTB M UX MpPEBpallleHUui: H3yuyeHue 00pasiioB
HEMETAJJIOB, TOpeHue cepwl, ¢ocdopa, xkeneza, MarHus B KUCIOPOJE, M3YUEHHE KOJIEKLIUU
«Mertaisl U CILIaBbl», B3aUMOJECHCTBUE IEIOYHBIX U IIEJTOYHO3EMENIBHBIX METAIOB C BOJOMN
(BO3MO’KHO HMCHOJIb30BaHNE BHIEOMATEPUAIIOB), B3aUMO/ICHCTBHE IIUHKA U XKeJle3a C pacTBOpaMH
KHUCJIOT U LIEJIoUel, KaueCTBEHHbIE PEaKMy Ha HEOPraHWYECKHEe aHWUOHBI, KaTHOH BOJOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBHE THIPOKCH/IOB ATFIOMUHUS U IIUHKA C PACTBOPAMH KUCJIOT U
LIeJI04YeH, pelIEHUE YKCIIEPUMEHTANIBHBIX 3aa4 110 TemaMm «I anorensi», «Cepa 1 €€ COeqMHEHUS,
«A30T 1 Qochop U UX coequHEeHUs», «MeTamibl TIaBHBIX NOArPYNI», «MeTaibl TOOOYHBIX

MOATPYIII».



XuMHUS U )KU3Hb.

Ponp xumMun B 06CCHC‘ICHI/II/I yCTOfI‘IHBOI‘O Pa3BUTHA YCIIOBCUYCCTBA. ITounsTHE O HAay4YHBIX
MCTOJax MO3HAHHA U MCTOJO0JIOTHU HAYYHOI'O UCCIICAOBAHM. HaquHe MMPUHIOMUIIBI OPraHUu3aluu
XUMHYECKOT0 Mpou3BoacTBa. [IpoMbllieHHBIE cIOCOOBI MOMyuYeHUsl BaKHEHMIIUX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHUAaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpomblluieHHbIE CIIOCOOBI
MOJIYYECHHUSI METAJUIOB M CIUIABOB. XMMHMYECKOE 3arpsA3HEHHE OKPYXKAIOUIEH Cpelbl U €ro
nocneAcTBHsl. Poib XuMuM B 00ECIICUeHUN SHEPTETUIECKON OE30TTaCHOCTH.

Xumus M 300poBbe 4yenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna ucnosib3oBaHUs
JIEKAPCTBEHHBIX IpenapaToB. Poiib XUMUK B pa3BUTUU MEIULUHBI.

XHMUS IHUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBLIEC 100aBKH. PoJIb XUMHUM B 00ecIieUeHUH
MUIIEBON OE30MMaCHOCTH.

Kocmernueckue u mapdroMmepHsie cpeactBa. beitoBas xumus. IlpaBuna GezomacHoro
WCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B IOBCEIHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAXKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnueckiue 1 MUHEPAJIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPACKH, CTEKII0, KepaMuKa. MaTtepuaiibl 1uist
31eKTpoHUKU. HaHoTexHONMOrNu.

Pacuérubie 3amaun. Pacu€rel: macchl BemiecTBa WM O0BbEMA Tra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO M3 YJACTBYIOIIUX B PEAKIIMH BEUIECTB, MACCHI
(0O0BbéMa, KONIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CJIM OJIHO M3 BEIIECTB UMEET MPUMECH,
Macchl (00bEMa, KOTMYEeCTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIM OJIHO U3 BEIIECTB J1aHO B BUJE
pacTBOpa C OINPENEIEHHONM MAacCOBOW J0JIEM PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJH M
MOJ'[?[pHOI\/JI KOHLOCHTpAIMK BEIICCTBA B PAaCTBOPE, MOOJM BbIXOJa IMPOAYKTAa PpCakKOunu OT
TEOPETUUYECKU BO3MOXKHOTO.

MexmnpeameTHble CBs3U. Peanuzaiivs MEXNpPEAMETHBIX CBSA3EH MpH W3Y4eHHH OOIIed u
HeopraHuyeckod xuMuu B 11 Kilacce OCyIIECTBISIETCS dYepe3 HCIOJIb30BaHHWE KakK OOIIMX
C€CTCCTBCHHO-HAYYHBIX HOHSITI/If/i, Tak " HOHSITI/II\/'I, MNPUHATBIX B OTACJIBHBIX MpPEeAMETAX
€CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTEe3, Kilaccu(ukanus, TNEpPUOJUYHOCTh, HAONIOACHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTTUPOBAHHUE.

®u3nka: marepus, MUKPOMHpP, MaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJMOAKTUBHOCTh, MOJEKYNa, YHEPreTHYECKH YPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHoe€ COCTOAHUE BCIICCTBA, I/I)IeaJIBHBIﬁ ras, (1)I/I3I/I'-IGCKI/Ie BCJIIMYWHBI, CAMHUIIBI U3SMEPCHUA,
CKOpPOCTb, SHEPTHs, Macca.

buonorus: kneTka, oOpraHuM3M, OSKOCHUCTeMma, Ouocdepa, MeTaboIM3M, MaKpo- U
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHHI,
KPYTroBOpOT BEIICCTB U ITOTOK SHCPIrUH B OKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTIIIUBO, PECYPCHI.

TexHomorus: XUMHUUYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIE MaTepUalbl,
CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4IecKas
MMPOMBIIIJICHHOCTD, IMPONU3BOJCTBO KOCMETHUYCCKUX npemnaparTos, IMPOHU3BOJCTBO
KOHCTPYKIIHMOHHBIX MAaTCpUaIOB, JICKTPOHHAA IMMPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIUTAHUA:

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY W MPABOMOPSIIKY;

MNpEACTaBIICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YYEOHBIX ITPOEKTOB,
peIICHUN y‘IG6HBIX 1 ITO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OCHHOCTHOI'O OTHOIICHHA K HMCTOPHUYCCKOMY M HAYYHOMY HACJICAUIO OTE€YECTBEHHOU
XHAMUH,

YBa)XEHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT HAJUTENbHBIX HAOIIOJACHMUIA,
KPOIIOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yLIéHI)IX U MMPAKTUKOB,

WHTEpeCa M TI03HABATCIIHBIX MOTHBOB B TMIOJIYYCHHH | TMOCICAYIOIIEM aHaIn3e
uH(GOpPMAIIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMOBCACHUS,

CIIOCOOHOCTH OLICHUBATh CUTYyallUH, CBA3AHHLIC C XUMUYCCKHUMU SABJICHUAMU, U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3HUIMUN
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM U C y‘IéTOM OCO3HaHUA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

MOHMMAHUS [IEHHOCTEW 3J0pOBOTO M Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOoIeHHsT MpaBmil 0€30MacHOTO OOpalleHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOM JEATEIbHOCTH;

MOHMMAHUA IEHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEJCTBUII M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUsS aTIKOTOJs,
HapKOTHKOB, KYpEHHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACATCILHOCTH,

YCTAaHOBKM Ha AaKTUBHOC Y4YaCTHC B PCIICHUMU TMPAKTUYCCKUX 3aaad COHH&J’ILHOﬁ
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQEeCcCHil pa3TuvyHOrO poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HaHHUH 110 XUMHU,

YBAKEHUS K TPYY, JIIOJSM TPyJa U Pe3yJbTaTaM TPYJIO0BOU JEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIUBUIYATbHOU TpaeKTOPUU 00pa3oBaHus, OymyIien
npodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11€71eCO00pa3HOro OTHOIIEHHUS K MPUPOJAE KaK UCTOYHUKY CYILIECTBOBAaHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, BIHSHHS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUAIBHOU CpEebL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH Ul PELICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAIOLIEW NPUPOJHOM Cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPeIpUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpPYKaIOIIEeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHruu IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH JJIsi COBPEMEHHOW LMBHIM3ALMU: B €&
FYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU T100aTBHBIX MTPOOJIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIeBOM M HKOJIOTMYECKON O€30MacHOCTH, B PA3BUTUHM MEIULIMHBI,
o0ecreyeHny yCIOBHH yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH MCIOJL30BATh MOMydyaeMble 3HAHUS TS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS JiefaTh 00OCHOBAHHBIE 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C TEJBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTOIh30BaTh XUMUYECKUE 3HAHUS TSl PEIIeHUs TPOOIeM
B pEAIbHBIX KU3HEHHBIX CUTYalUSsIX;

WHTEpeca K MO3HAHUIO, UCCIIEIOBATEIHCKOMN A TEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMYHBIX cepax mpodecCHOHATEHON NeITeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIbHO (POPMYTHpPOBaTh M aAKTyalU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh IENN JeATeTLHOCTH, 3aJaBas HapaMmMeTpbl W KPHUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACSATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JIOTMUECKOTO MBILUICHUS: BBIICIAThH
XapakTepHbIE TPU3HAKKM TIOHATHH © yCTaHABIWBAaTh WX B3aMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIKE MOHSITUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;



BbIOMPATh OCHOBAHUS M KPUTEPUH JUISI KJIAaCCU(DHUKALMN BEIECTB U XMMUYECKUX PEaKLUi;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXACHUSI (MIHIYKTUBHBIE, IEAYKTUBHBIE, II0 AHAJIOTUH ), BBIABIIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYJINPOBATh BBIBOJBI U
3aKJIFOYEHUS;

IIPUMEHSTH B IIPOLIECCE [MO3HAHUS, HUCIIOJIb3YEMBIE B XMMUHU CUMBOJINYECKUE (3HAKOBBIE)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX U IPAKTUYECKUX 3a1a4, IPUMEHATh Ha3BaHHbIC MOJCIIbHBIC IIPEICTABICHUS AJIS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ 0B HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKIIUM;

dopMynupoBaTh LEIM M 3aJaud  MCCIEIOBAHMA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(hOPMYITUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUSA M IPOBEIEHUS YYEHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh 000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJEIIaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCS B pa3IMYHBIX HCTOYHUKAX HHPOpPMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHAIM3UPOBATh HHPOPMALIUIO PA3IMYHBIX BUI0B U (DOPM MpEeACTaBIEHUS, KpUTHUECKH OLIEHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTE;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTUMANbHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMalueil: MPUMEHATh MeEXIpeIMeTHble ((U3NYecKue M MaTeMaTH4YecKHe) 3HaKu H
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOil TeMbI B X0/1€ AHalIora U/WiIu JUCKYCCUH,
BBICKAa3bIBaTh UieH, GOPMYINPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBITTOIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IMPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUUYEeCKONH paboOThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3zanuu y4eOHOro MpoekTa, U (POpPMYIHPOBaTH BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMU.



PeryasitTuBHble yHHBepcajbHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO IJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BBIOMpAaTh Hanbosiee F((HEKTUBHBIN CIOCOO UX PEIICHUsS C YYETOM TOJYYCHHUS HOBBIX 3HAHUH O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTY HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATHBI. 10 KJIACC:

c(hOpMUPOBAHHOCTH MPE/ICTABICHHI: O MECTE U 3HAUEHUH OPTraHUYECKON XMMHUH B CICTEME
€CTECTBEHHBIX HAyK U €€ poJid B 00ECIIEUCHNH YCTOWYMBOIO Pa3BUTHUS YEIOBEUYECTBA B PEIICHUU
npo0JIeM 3KOJIOTUYECKOM, SHEPreTUYeCKONH M MHIIEBOW 0e30MacHOCTH, B Pa3BUTHH MEIHIIMHBL,
CO3JIaHMM HOBBIX MAaTEpHaJiOB, HOBBIX MCTOYHHMKOB PHEPIHH, B O0OECHEUYEHUU PaIMOHAIHHOTO
MPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0pPOBBIO M IPHUPOTHON CPEE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHS — XAMHUYCCKUI 2JIEMEHT, aTOM, SIPO U JIEKTPOHHAsA 000JI0YKa aToma, S-, P-, d-aTOMHbIC
opOUTa, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTOMa, THOpUAM3AIHs aTOMHBIX OpOUTalIeH,
MOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas
CB$13b, MOJIb, MOJISIPHASI MAcca, MOJIAPHBIN 00BEM, YTIIEPOIHBIN CKeTeT, PYHKIIMOHAIbHAS TPYIINA,
paaukaln, CTpPYKTypHble GopMylnbl (pa3BEPHYTHIE, COKpalIEHHBIE, CKEJIETHbIE), H30MEpHs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (F€OMETPHUYECKast, ONMTHYECKasi), U30MEPhI, TOMOJIOTUYECKUI
psil, TOMOJIOTH, YIJIEBOJAOPOJbI, KUCIOPOJA- M a30TCOAEpXkAllhe OPraHU4YEeCKHE COCAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS; TEOPHH, 3aKOHbI
(mepuogmyeckuii 3akoH J[. . MenneneeBa, Teopus CTPOCHHS OpraHMYECKUX BemiecTB A. M.
bytiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUs U NIPEBPALLEHUS SHEPTUU IIPU
XUMHUYECKHX PEeaKlMsxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3bIK XMMHUH, MUPOBO33PEHUECKHE
3HaHMS, JIeXkKalllue B OCHOBE NMOHUMAaHUS MPUUYUHHOCTH M CUCTEMHOCTH XMUMHUYECKUX SBIICHUMN;
IIPEJICTaBICHUS] O MEXAHM3MaxX XUMHMUYECKHX PEAKUUH, TEPMOJAMHAMUYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIMSIHUU aTOMOB M I'PYII aTOMOB B MOJIEKYJax
(MHIyKTUBHBIA U Me30MepHbIN 3 dexTsl, opueHTanTsl | 1 |l pona); ¢pakronornueckre cBeeHUS
0 CBOMCTBax, COCTaBe, MOJIYYEHUH U OE€30MaCHOM HCIIOJIb30BAHUM BaKHEHMIIMX OpPraHM4YecKUX
BEIIECTB B OBITY M MNPAKTUYECKON JEATEIBHOCTH YEIOBEKa, OOLIMX HAy4YHBIX HPUHIUMIAX
XMMHUYECKOT0 IPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METaHOIIA, TepepaboTKu HePTH);

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATH XapaKTepHbIe MPU3HAKU MTOHATHH, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMMCAHUU COCTaBAa, CTPOEHUS U
CBOMCTB OPraHN4YECKUX COCIMHEHUI;

c(OPMHPOBAHHOCTH YMEHHIA:

HCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX BELIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKIIMH U paCKPBIBATh UX CYIIHOCTH: OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUil MOCPEACTBOM COCTABJICHHUS MJIEKTPOHHOI0 OajaHca 3TUX peaKIuid,
peaxkuii HOHHOTO OOMeHa MyTEM COCTaBIIEHUS X MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

U3TOTaBIMBAaTh MOJIEIM MOJEKYJl OpraHMYeCKHUX BEIIeCTB [UIsl WJUTIOCTPAllUU  MX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYCHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpEAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i mpuBOoIuTh TpUBHATIHHBIE HA3BAHUS
JUTSL OT/IETIBHBIX MPEACTaBUTENEH OpraHnYeCcKIX BEHIeCTB (ITHIICH, alleTUJICH, TOTYOJI, TIUIEPHH,



ATHJICHTIIMKOJIb, (PeHO, (GopMaNbaern, areTaibIerul, aleToH, MypaBbUHAasI KUCIIOTa, YKCYyCHAas
KHCJIOTa, CTEApUHOBAs, OJICMHOBAs, MAJbMUTHHOBAs KHCIOTHI, TJIHIMH, ajlaHWH, MalbTO3a,
bpyKTO3a, aHUIIMH, JUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEICIATh BUJ XWUMHUYECKOW CBSI3M B OPraHUYECKHX
COCIMHEHUSX (KOBAJICHTHASI M HOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHMYECKUX
BemecTB A. M. byriepoBa ansi oObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHW XapaKTEpPHU30BaTh COCTaB, CTPOCHHUE, (HU3UYECKUE U
XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTEINCH pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEUICCTB:
QJIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJIKAJUCHOB, AJKWHOB, ApPOMAaTUYECKHUX YTJIECBOJOPOIOB,
CIHPTOB, AIBJIETUIIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHCHUH ¥ aMUHOB, aMHHOKHUCIIOT, OCIIKOB, YIIIEBOJIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WITIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKAY HHMH YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIUi ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKMX COCIMHEHHH OT KPATHOCTU M THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(HedTb, MPUPOAHBINA Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE MPUMEHEHUE
IPOJIYKTOB NIEPEPaOOTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMOH 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUSI — HAOJIOJEHUHM, W3MEPEHHH, MOJCIUPOBAHUM, OSKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMCHUSI IPUMEHSTh OTH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS  NPUMEHSATh OCHOBHBIE  ONEpPAlMM  MBICIUTEIbHON
NEeSITeTPHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHUCTEMaTH3alHI0, BBISBICHHE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — JIJIs1 H3YYEHUsI CBOWCTB BEIIECTB U XUMUYECKUX PEaKIIHIA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIISITh B3aUMOCBSI3b XUMHUUECKHUX 3HAHUH C MOHSITUSIMH U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOIO
MOHMMaHHS CYIIHOCTH MaTepHajJbHOTO €IWHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIE 3HAHUS II0
OpPTraHWYeCKON XUMHH Il OOBSICHEHHS U TIPOTHO3MPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: TPOBOAMTH PAcCYEThl MO XUMHUECKUM QopMylnaM U
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XApPAKTEPU3YIOMIUX BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOH (OpMyIbl BEHIECTBA 1O M3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: TIPOTHO3MPOBATH, aHAIM3UPOBATh M OLEHUBATH C TO3HIINI
IKOJIOTHYECKOW O€30MacHOCTH TOCIEICTBUSI OBITOBOM W TPOW3BOJICTBEHHON JESITEIHHOCTH
4eJ0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCMOJNb30BATh IMOJTYYEHHBbIE 3HAHUS IS
MPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEHH;

c(OPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENTFHO TUTAHUPOBATh M MPOBOJUTH XUMHUYECKUN
OKCTIEPUMEHT (TIOJTyUYeHHE U N3yUeHHE CBOMCTB OPraHNYECKHUX BEIECTB, KAYECTBEHHBIE PEaKIINU
YIJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KMCIOPOICOAEPIKAIIMX OPraHMYECKUX BEIECTB, PELICHUE
HKCIEPUMEHTANIBHBIX 3a/1a4 110 PACcIIO3HABaHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOICHUEM MPaBHII
Oe3omacHOro odOpalieHus C BellecTBaMHM U JabopaTOpHbIM 00OpyAOBaHUEM, (HOPMYIHPOBATH
[eNb  WCCICNOBAHUsS, TMPEACTABISATE B PA3IAYHON (QopMe pe3yinbTaThl OIKCIIEPUMEHTA,
aHATM3UPOBATH U OICHUBATH MX JOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTH YMEHUI:

coOIIoIaTh MpaBHUJIA HKOJOTHYECKU IIEJIECOO00Pa3HOTO IMOBENEHHUs B OBITY W TPYJOBOM
JEATETbHOCTH B LIEJSAX COXPAaHEHUsI CBOETO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHON Cpelbl U
JTOCTHDKCHHS €€ YCTOMYMBOTO Pa3BUTHS,

0CO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBHS HA YKUBBIE OPraHU3MBI OINPEACIEHHBIX
OPraHUYeCKHUX BELIECTB, MOHUMAas cMbIch nokazareis [1/1K;

AHAIM3UPOBATh  IEIECOOOPA3HOCTh  NMPUMEHEHHS ~ OPTaHWMYECKUX  BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIIICHHS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IIEJICHANPABICHHBIA IOUCK XHMHYECKOMN
uH(pOpMAIlMK B PA3IMYHBIX HCTOYHUKAX (HaydyHas W yd4eOHO-HAy4dHAsl JUTEpaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATM3UPOBATH XHUMHUYECKYIO
uHpopmarnuto, nepepadbaTeiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMH
3a7a4en.

11 KJIACC:

c(hOpMUPOBAHHOCTH MIPEJICTABIICHUN: O MATEPUAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIBI, O MECTE M 3HAUEHUU XMMHUU B CHCTEME €CTECTBEHHBIX HAyK
u e€ ponu B OOECHEUYEeHUH YCTOWYMBOTO Pa3BUTHA, B PEIICHUU MPOOJEM SKOIOTHYECKOH,
DHEPreTHYECKOM W THINEBOH OE30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3JaHHH HOBBIX
MaTepHuaioB, HOBBIX HCTOYHHUKOB SHEPTUH, B o0OecrieueHnu  PaIMOHAIBLHOTO
MPUPOIONIONIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpPbl UEJIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIAHOMN CpeIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHUS — XUMHYECKHUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 000I0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTA, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUIM3AIUS
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTka, XUMHUYECKas PEaKius, PacTBOp, SJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAs  AUCCOLMAIUS, CTENEeHb JUCCOLMAIlMM, BOJOPOAHBIA  IOKAa3aTellb,
OKHUCJIUTEJh, BOCCTAHOBUTENb, TEIUIOBOM d(h(PEKT XUMHUECKON peaklnu, CKOPOCTh XHMHUECKON
peaKIuu, XWMHUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHS DIEKTPOJMTHUECKOU
auccounanuu, nepuoanyeckui 3akoH .M. MenneneeBa, 3aKOH COXpPaHEHHS MacChl BEIECTB,
3aKOH COXpaHEHUs U MPEBPALEHUS SHEPTUM MPU XUMHUYECKUX PEAKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH,
MHPOBO33PEHUYECKHE 3HAHUs, JEXKAIlHe B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJIEHUH; COBPEMEHHBIE TIPEJICTABIICHHS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJEKYJISIPHOM YPOBHSX; MPEJICTABICHUS O MEXAHM3MaxX XUMHUYECKHX
peakuuii, TEePMOJUHAMUYECKUX W KUHETUYECKHUX 3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O
XHMHUYECKOM PAaBHOBECHH, PACTBOpaxX M JAUCIEPCHBIX CHUCTEMax; (DAKTOIIOTHMUECKUE CBEICHUS O
CBOMCTBAax, COCTaBe, MOJYYCHUH M 0€30MMaCHOM HCIOJIb30BAHUU BAXKHEHIITMX HEOPTaHUYECKHX
BEIIECTB B OBITY W MPAKTHYECKOW AESITENTLHOCTH 4YENIOBEKa, OOIIMX HAyYHBIX MPHHIIUIIAX
XUMHUYECKOTO MMPOU3BO/ICTBA;

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbBIE MPU3HAKU TMOHATHH, YCTAaHABINBATh
WX B3aWMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIONIME TMOHSTHS TPU OMHMCAHWH HEOPTaHWYECKHUX
BEILECTB U UX MPEBPAILECHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI) CHMBOJUKY ISl COCTaBIICHUS
dbopMya BEMIECTB W ypPaBHEHUH XHMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIE Ha3BaHHS OT/ICIBHBIX BEIIECTB;



c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJ XUMUYECKOW CBS3M (KOBAJECHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKOHN PEIIETKY KOHKPETHOT'O BEILIECTBA;

C(OPMHPOBAHHOCTE YMEHHS OOBICHATh 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJA
XMMHUYECKON CBSI3U M TUMA KPUCTAJUIMYECKON peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHHHU: KIIACCH(PULIMPOBATh: HEOPraHMYECKHE BEIECTBA IO HX
COCTaBy, XMMHUYECKHE PEAKIMM 10 PA3IUYHBIM INpU3HAKaM (YMCIY U COCTaBy pearupyronmx
BEIIECTB, TEIUIOBOMY 3((eKTy peakuuu, HW3MEHEHMIO CTEIeHeW OKHUCIIEHHUsS 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JAPYrHe); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS M
KPUTEPHH IS KJIacCU(UKAIIIHN N3Y9aeMbIX BELIECTB U XUMHUUECKUX PEAKIINN;

Cc(OPMHPOBAHHOCTE YMEHHUSI pacKpblBaTh CMbICH IHepuoguueckoro 3akona JI. W.
MengeneeBa M JI€MOHCTPUPOBaTh €r0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIBHYD U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB
XAMHUYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoir cucremsr JI.M.
MenneneeBa, UCIONIB3Yysl MOHATHS «3HEPIETUYECKUE YPOBHM», «IHEPreTHUECKUE IOLYyPOBHU,
«S-, p-, d-aTOMHBIE OPOUTAIIHY, KOCHOBHOE M BO30YXIEHHOE YIHEPIrETUICCKUE COCTOSTHHS aTOMa,;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUECKHUX JIEMEHTOB M UX COEIMHEHUH 110
nepuogam u rpynnam Ilepuonnueckoit cucremsl /. 1. Menzaeneesa, BaJIeHTHbIE BO3MOXHOCTU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTEpPU30BaTh (OIUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA
BEILIECTB Pa3JIMYHBIX KIACCOB, MOJATBEPXkKAATh CYLIECTBOBAHME TI'€HETHYECKOW CBSI3U MEXKIY
HEOPraHMYECKUMHU BEILECTBAMU C IIOMOIIBIO YPAaBHEHMHM COOTBETCTBYIOIUX XUMHYECKHX
peaxLuii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJIEHHS AJEKTPOHHOro OajaHca 3TUX peakUui; peakuuid HOHHOTO
oOMeHa MyTEM COCTaBIEHMsSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUI; peakuuit
THJIPOJIN3a; PEeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
AIIOMUHMUS);

c(OpMUPOBAHHOCTh YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKHX
peakuuii ¢ yd4€TOM HX DHEPreTUYECKUX XAPAaKTEPUCTUK, XaApaKTep WM3MEHEHHsS CKOPOCTH
XMMHUYECKON PEeaKIMU B 3aBUCHUMOCTU OT Pa3iIMuYHBIX (PaKTOPOB, a TaK)XKe XapaKTep CMEIICHUs
XUMHYECKOI'0 PAaBHOBECHS I10/1 BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaThb XUMHUECKHUE PEAKIINH, JEKaIIIe B OCHOBE
IOPOMBIIIJICHHOTO TMOJYyYeHHUsS CEepHOM KHCJIOThl, aMMHaka, OOIluMe HayyHble MPUHLUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEI€CO00OPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0Nb3a,

c(hOopMUPOBAHHOCTh BJIQJICHHS CHCTEMOM 3HAHWI O METOJ/IaX HAyYHOTO TIO3HAHUS SIBJICHUI
IPUPOIBI — HAOJIOICHUE, U3MEPEHNE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICICHHBII ),
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUs IIPUMEHATb OJTU  3HAaHUA IIpU
HKCIIEPUMEHTAJIbHOM HCCIEAOBAHUM BEIIECTB M ISl OOBSCHEHUS XUMHYECKHX SIBJICHUH,
MMEOIINX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHON KU3HM;

c(OPMHPOBAHHOCTh YMEHHSI BBISABISATH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUSAMHU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4YHBIX TMPEAMETOB Juii Oojiee OCO3HAHHOIO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYETHI: C UCMOIb30BAHUEM MOHATUN «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsi KOHLEHTPALMs»; MAacChl BeLIECTBA MM 00bEMA rasa 1o



M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM O0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIIECTB; TEIUIOBOTO 3(h(pexTa peakinu; 3HaYCHUSI BOAOPOAHOTO MTOKa3aTesl paCTBOPOB KUCIOT U
[IeJioueid ¢ M3BECTHOM CTETNEeHBIO TUCCONMANMU; Macchl (00BEMa, KONMYECTBA BEIIECTBA)
MIPOJIYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BELIECTB JIaHO B BHUJIE PACTBOPA C ONpPEACIIEHHON
MacCcOBOH /10J1ei pacTBOPEHHOIO BEIIECTBA UM JAHO B U30BITKE (MMEET MPUMECH ); JJOTU BBIXOJIa
MPOYKTA PEAKIIUU; OOBEMHBIX OTHOIIIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHUMU: CaMOCTOSITEIIBHO TUTAHUPOBATh M MPOBOJUTH XHUMHUYCCKHIA
9KCIIEPUMEHT (MPOBEICHUE peakluii HOHHOTO 00OMeHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEICHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIBI UHIUKATOPOB,
W3YYCHHUE BIUSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMMHUYECKON pEakIMH, pelIeHue
IKCIIEPUMEHTANBHBIX 33134 1Mo TemMaMm «Mertamib» u «Hemeramnsl»y) ¢ cOONM0AeHHEeM TPaBILIT
Oe3omacHOTO OOpallleHuss ¢ BEIIeCTBaMU M JabOpaTOPHBIM 000pyaOBaHHEM, (HOPMYIHUPOBATH
HeNlb HCCENOBaHUS, TMPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBAThH UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHMI1: COONIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON MOCYI0N 1
71ab0paToOpHBIM 000PYAOBaHUEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU IO
BBITMIOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTMUYECKHU 11eJecO00pa3HOro NOBeIeHUS
B OBITYy W TPYIOBOW JICITEILHOCTH B IIEJIAX COXPAHEHUS CBOETO 3J0POBBS, OKPYXKAIOIICH
MPUPOTHON Cpeabl M JOCTHXKCHHS €€ YCTOWYMBOTO PAa3BUTHs, OCO3HAaBAaTh OIACHOCTH
TOKCHYECKOTO JIEMCTBUS Ha JKUBBIE OPraHU3Mbl OIpPEACIEHHBIX HEOPraHWYECKHUX BEILECTB,
rmoHuMas cMbIcl nokaszarens I1JIK;
c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHBIN TOUCK XMMHYECKOM
nH(pOpMaInK B pa3MYHBIX UCTOUYHUKAX (Hay4Hasl U YdeOHO-Hay4YHas JIMTepaTypa, CPeACTBa
MaccoBoi nHpopMaiuu, HTepHET U Apyrue), KpUTUYECKH aHAITM3HPOBATh XUMUYECKYIO
uH(popMalnio, nepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C TOCTABJIEHHOW yueOHOU
3aJ1adeil.



TEMATHYECKOE IINTAHUPOBAHME. 10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (undposbie)
n/n  TeM NPOrpaMMbl Beero Kourp  Ilpakr oOpa3oBaTe/ibHbIE
pador pador pecypes:
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmer oprannueckoin
11 xuMuu. Teopus cTpoeHUst 8
OpPraHUYECKUX COECTMHEHUM
A. M. bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIE yrieBoOPOIbI 5
— aJIKaHbI, IUKJIOATIKAHbI
Henpenenbanie
2.2 YIIEBOIOPOAbI: AJIKEHBI, 14 1
AJIKaJIMEHBI, ATKUHBI
53 ApoMarundeckue 3
YIIEBOIOPOABI (apEHBI)
[IpupoHbIE HCTOYHHUKHU
2.4 YIII€BOIOPOAOB U UX 4
nepepaboTka
95 lManorennpon3BoaHbIE 4 1
YTJIEBOJOPOOB
Hroro no paszneny 35

Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTuHeHHsI

3.1 Cnuptsl. @enon 11 1
KapOoHuIBHBIC COCTUHEHUS:
QJTBJICTH/IBI ¥ KETOHBI.
3.2 e 21 1
KapOoHoBbIE KHUCTOTHI.
Crnoxusle 3¢upsl. Kupbl
3.3 YrireBos! 9 1
Uroro no pazaeny 41
Pa3znen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus
AMMHBI. AMUHOKHCIIOTHI.
4.1 12 1 2
benku
Hroro mo pazaeny 12

Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUSA




51 BrIicOKOMONEKYIISIpHBIE 5 1
COEIMHEHUS
Uroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB 102 3 6
10 ITPOI'PAMME
11 KJIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3zesioB H TeM Kontpoa. IIpakruu.
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypchl

Pa3znen 1. Teopernueckue 0CHOBBI XUMHH

Crpoenue aToma.
Ilepronnueckuii 3aKOH
u [lepuonnueckas

11 9
CHUCTEMa XUMUYCCKUX
sneMeHToB [. W.
MenneneeBa
CrpoeHue BeniecTna.
1.2 MHuoroo6pasue 11 1
BCILICCTB
1.3 XUMHUYECKUE PeaKun 19 1 3
Hroro no paznery 39

Pa3nea 2. Heoprann4yeckasi Xumust

2.1 ‘ Hemerammsr 31 1 ‘ 3 ‘
22 Meramm 23 1 2
Hroro no pazneny 54

Pa3zpea 3. Xumus 1 ;Ku3HbL

31 MeToasl IO3HAHUS B 9
' XUMUH. XUMUS U )KU3HDb

Hroro mo pasneny 9

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 4 8




INOYPOYHOE IIVTAHUPOBAHHUE. 10 KJIACC.

KoanuyecTBo 4acos
Ne Hara

T
n/n eMa yporxa Be Kont Hp. U3YYeHHS

ero pador pabort

[IpenMer u 3HaYCHHE OPTAHMYECKON XUMUH,
1 MIPEICTABJICHHE O MHOTO0Opa3uu 1
OpPraHUYeCKHUX COCITUHCHHI

DJIEKTPOHHOE CTPOCHHE aTOMa Yrieposa
2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHHUS). 1
BasieHTHBIC BO3MOKHOCTH aTOMa yriiepoja

XuMHYecKas CBSI3b B OpraHUYECKHX
3 coeuHeHUsAX. MexaHn3Mbl 00pa3oBaHUs 1
KOBAQJIGHTHOM CBS3H, CIIOCOOBI pa3phiBa CBs3CH

TeopI/m CTPOCHHUA OPraHUICCKUX COGI[I/IHGHI/Iﬁ

4 1
A. M. bytneposa
Bunbr m3oMepun: CTpyKkTypHas,

5 MIPOCTPAHCTBEHHAs. DIEKTPOHHBIC AP (DEKTHI B 1

MOJICKYJIaX OpPTaHHUYCCKUX COCI[I/IHCHI/Iﬁ

[IpencraBnenne o knaccupukanuu u
6 cucrematrueckas Homenkiarypa (IUPAC) 1
OpPraHUYEeCKHUX BEIICCTB

Knaccugukarus peakiuii B opraHn4eckoi
XUMHAN

CI/ICTeMaTI/IL’saI_II/I}I n 0606H_ICHI/Ie 3HAHUMH 110
TEMC

AJKaHbI: TOMOJIOTHYECKUM psif, oO1as
dbopMyina, HOMEHKJIaTypa 1 U30MepHs,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

Haxoxnaenne ankano B npupoje. CriocoObt
MOJTyYeHUs U IPUMEHEHHUE alTKaHOB

11

[uxnoankansl: obmas hopmya,
HOMEHKJIaTypa ¥ H30MepHsi, 0COOCHHOCTH
CTPOEHHS M XUMUYECKHX CBOMCTB, CITOCOOBI
MOJTyYeHUs U TIPUMEHEHUE

12

Pemenne pacuéTHbIX 3a7a4 Ha OIpeieIeHHEe
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB.

13




CucreMmarusanus U 0000IeHUE 3HAHUHN 110
TEME

AJKEHBI: TOMOJIOTUYECKHH psifl, 001Ias
¢dopmyna, HOMEHKIATypa, IMEKTPOHHOE U

14 IPOCTPAHCTBEHHOE CTPOECHUE MOJICKYII.
CTpyKTypHas U IIUC-TPaHC-U30OMEPHS AITKEHOB

15 ®u3nyecKue 1 XUMHUYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

16 CniocoOblI Moy4eHus U IpUMEHEHHE aJIKeHOB
[IpakTuueckas padora Ne 1 o reme

17 "TTosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenne pacuéTHbIX 33724 Ha OIpeIeTICHIE

18 MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA
AnKagueHsl: conpsKEHHbIE, H30JIMPOBAHHEIE,

19 KymyinupoBaHHble. OcoOeHHOCTH
3IEKTPOHHOTO CTPOCHUS

20 XUMHYECKUE CBOMCTBA COMPSKEHHBIX JTMEHOB

21 CriocoObI mosTydeHus 1 IpUMEHEHNE
QJIKaTUCHOB
AJIKUHBI: TOMOJIOTHYECKU psijl, oOmias

29 dbopMyIna, HOMEHKIIATypa, dJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢buznyeckue cBoicTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b

25 Crioco0bI nostyyeHust 1 NPUMEHEHNE alIKUHOB

26 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XAMHYECKON peaKkuu

97 CucremaTtu3zaiiys u 0000IIeHHe 3HAHUN IO
TeMe
ApeHbBI: TOMOJIOTUYECKUH PsiJI, 00IIIast

)8 dbopMyna, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT
OeH30I1a ¥ TOTyoJa, UX (PU3MYECKUEe CBOMCTBA

29 XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIUN
3aMeIeHus
XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIUU

30 MIPUCOCANHECHHUS, OKUCIICHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA




32

Pemenne pac4€THBIX 3a/1a4 HA ONPEACIICHHUE
MOJIEKYJISIPHON (hOPMYJIIbI OPraHUYECKOTO
BELIECTBA

33

34

CriocoObI mostyueHust 1 IpUMEHEHNE apEeHOB

I'eneTnueckas cBI3b MECXKAY pa3IndHbIMU
KJ1acCaMu yrji€BogopOJd0B

35

Pacuérbl o ypaBHEHUSIM XUMUYECKHUX
peaknuii. CuctemaTusanus 1 00001IeHre
3HAHUH 110 TEME

36

37

[Ipupoansiii ras. IlonyTHbie HEPTAHBIE ra3bl

KaMmeHHbII yroyib 1 IpOIyKThI €r0
nepepaboTKu

38

Hed b 1 criocoOb! €€ mepepaboTKH.
[TpumeneHne TpoayKTOB NepepadoTKU HEPTH

39

40

41

TI'enernueckas cBI3b MCXKAY pa3JIndHbIMUA
KJracCaMH yIrjii€BOoJOpOJ0B
raJ'IOFCHOHpOI/IBBOI[HBIC YrieBO4OPOAOB:

QJICKTPOHHOC CTPOCHUEC,; PCAKIIMU 3aMCIICHUA
rajorcHa

JelicTBre menoyen Ha rajloreHIpOU3BOIHEIE.
B3aumoneiicTBre qUraioreHajJkaHoB ¢
MarHueM U UHKOM

42

43

44

45

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
pazneny "YrieBonopoasr"

KonTponbHas pabota mo teme
"Vranesonopoast"

[IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psia, oOmiast popmyra,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kinaccuduxanus, pusndeckue
CBOMCTBaA

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OIHOATOMHBIX CIIMPTOB

46

47

48

CrniocoOblI Mosty4eHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

[IpocTeie 3¢hupbl: HOMEHKIATYpa U U30MEPUS,
0COOCHHOCTH (PU3NYECKUX U XUMHUECKUX
CBOMWCTB

MHoOroaroMHbI€ CIIUPTHI: STUJICHTIIMKOJb U

TIIALEPHUH, UX PU3UYECKIE U XUMHUECKUE
CBOMCTBA

49

CrniocoOblI MostydeHus U IpUMeHEeHue
MHOT'0QTOMHBIX CITUPTOB




@DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3UYECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHoIa

51 XuMu4eckue cBoiicTBa (heHoa

52 CrniocoObI noTydeHust ¥ mpuMeHeHue GheHona
[TpakTudeckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 334a4 110 TeMe "CrnupTsl
U eHOIBI"

54 Cucremarusanys 1 0000IeHNE 3HAHUHN 110
TeMe
Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOM IPYIIIbL;
TOMOJIOTHUYECKHUE Psi/ibl, 001as popmyia,
HU30MEpHsI U HOMEHKJIATypa

56 Anbaeruapl ¥ KETOHBI: PU3NICCKUE CBOWCTBA;
peaKIuu MPUCOETUHEHUS

57 Peaknyu okucIeHHS U KAYECTBCHHBIC
PeaKIUU aJbJICTHIOB M KETOHOB

58 CriocoOblI MoTy4eHus alnbAeTHI0B U KETOHOB

59 OIHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHCIIOTBI, 0OCOOCHHOCTH CTPOCHHS HX MOJICKYJI

60 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3MYECKUE CBOMCTBA

61 XYMHYECKUE CBOWCTBA MPEEITbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62 Oco0OeHHOCTH CBOICTB MypaBbHHOW KUCIIOTHI.
MHuoroo0pa3ue kapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOMCTB: HETPEAETbHBIX U

63 apOMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBHIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIIHX KAPOOHOBBIX KHUCIIOT

64 [TonsiTre 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCIIOT

65 CriocoObI oNTy4eHus U IpUMEHEHUE
KapOOHOBBIX KHUCIIOT

66 CrnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN PsijI,
obmas popmyia, u3oMepus 1 HOMEHKIIATypa

67 du3nyecKkue 1 XUMUIECKIE CBOIHCTBA YPUpPOB
Pemenue pacuéTHBIX 3a7a4: 110 YPaBHCHHIO

68 XAMHUYECKOW PEaKIU, Ha ONPEIEICHUE

MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BELIECTBA




69

[IpakTuueckas padora Ne 3. Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Kap6oHoBsie kucinoThl. Ci0KHbIE Y3PUpPHI"

70

71

72

Kupsl: ctpoenue, pusndeckne U XUMHIECKUE
CBOMCTBA (THIPOJIN3)

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX
OCTaTKH HETIPEIETIbHBIX JKUPHBIX KUCIIOT.
JKups! B ipupone

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morolee AeicTaue. [lonsaTue o
cuHTeTHYecKnXx Moronmx cpeactrax (CMC)

73

I'enernueckas cBs3b yIriaeBOJOPOAOB U
KHUCITIOPOJICOIEPKALTUX OPTraHNYECKUX
BEIICCTB

74

75

76

Pacuétrl mo YpPaBHCHHUAM XUMHUYCCKUX
peakuuii

CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe

OO0m1as XxapakTepucTUKa YIJIeBOJIOB U
KjaccuuKaius yriaeBooB (MOHO-, IU- U
TIOJTCaxapHU/Ibl )

77

Monocaxapusl: (pU3HUeCKre CBOMCTBA U
HaXO0XJEHUE B MPUPOJIE

78

79

HpI/IMCHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KUBHCACATCIbHOCTH OpraHnu3smMa

I[HC&X&pI/I,[[BIZ caxapo3a, MaJibTO3a U JIAKTO3a.
Haxoxnenue B npupoaec u NpuMEHCHUEC
AucaxapuioB

80

[Tonucaxapuapl: CTpo€HUE MAaKPOMOJIEKYI,
¢duznyeckue 1 XuMHUYEeCKHe CBOMCTBA,
IIPUMEHEHNE

81

82

83

Ilonsarue 06 HNCKYCCTBCHHBIX BOJIOKHaX

Pemienne pacueTHbIX 3a/1a4 Ha ONpPEACIICHHUE
JTOJIA BBIXOJ1a MPOIYKTA PEAKIIMH OT
TEOPETHUUYECKH BO3MOKHOTO
Cucremarusanus 1 0000IeHNe 3HAHUHN 110
pazneny

84

85

KonTponbhas pabota no teme
"Kucnopoaconep:xamiye opraHn4eckue
coenuuenus"

AMUHBI: KTaccu(UKaIys, CTPOSHUE MOJIEKYI,
oOmras popmyna, U30Mepusi, HOMEHKIATypa U
¢buznyeckue cBoiicTBa




86

XUMHYECKUE CBOMCTBA ann(PaTuIecKux
aMHUHOB

87

88

AHUJIMH: CTPOEHNE aHWINHA, OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

CniocoOblI MoTy4eHus U IpUMEHEHUe
anudaTuyecKux aMHMHOB

89

AMMHOKHUCIOTBI: HOMEHKJIATypa U U30MEpHs,
busnveckue coicta. OTaenbHBIC
MIPEACTABUTENH 0.-aMUHOKHCIIOT

90

XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPOJIN3 TENTHIO0B

91

92

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpPHI O€JIKOB

XuMnyeckue cBOHCTBa OEJIKOB

93

94

95

96

A3oTcoaepKalre reTepoluKInIecKiue
COCANHCHUA. HYKJIGI/IHOBI)IC KHCJIOTBI. COCTaB,
CTpOCHHUE B OMOJIOrHYecKast pojb

[TpakTuueckast pabota Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"Pacmio3HaBaHue OpraHUYeCcKuX COeAMHEHUN"

KonrponbHas pabora no reme

"A3oTcoaeprKalye OpraHu4ecKue
coeuHeHus"

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METOJBbI UX CUHTE3a —II0JUMEPU3aALIUS U
MIOJIMKOHACHC AL

98

99

100

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

OnacToMepsl: HaTypaJIbHbII CHHTETUYECKHE
Kay4yyku. Pe3una
BoiokHa: HaTypallbHbIE, HCKYCCTBEHHBIE,

CHUHTCTHUYCCKHUC. HOJ'II/IMepBI CII€IuaJIbHOI'O
Ha3HAa4YCHUA

101

[TpakTuueckast pabora Ne 6. Pemienue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"




O060011eHNE U CUCTEeMATU3AIHS U3YYEHHOTO

102 MaTtepuaa 1o teme "BricokoMoeKynspHbIe 1
coenuHeHus"
OBIIEE KOJIMYECTBO YACOB I1O0
I[MPOT'PAMME 102




