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COJAEP/KAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOYKHOCTH aTOMa yIiiepoaa. XUMUYecKasl CBsI3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIIBI NepeKpbIBaHUsA aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoilHas cBA3b. CrnocoObl paspbiBa CBSI3eH B MOJIEKYJax
opranunyeckux euects. [lonsaTHe 0 cBOOOAHOM pajnuKaie, Hykiaeopuie U 3JIeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaYE€HNUE TEOPUN CTPOEHUSI OPraHUYECKUX COEIUHEHUM.
MonexynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kraccupuKauu opraHUYecKux BemecTs. [loHsaTre o GyHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJIEIbHBIX NIPEACTABUTENICH.

OcobenHoctn W kjnaccuuKauus — OpraHMYeckux  peakuuid.  OKHCIUTENbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B OPraHUUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIICHUE C
oOpa3LamMu OpraHM4ecKuX BELIECTB M MaTepUallaMU Ha UX OCHOBE, OIBITHI O IPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB INpU HarpeBaHuu (IUIaBiieHUE, OOYIJIMBaHME W  TOpPEHUE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, Sp -THOpUAM3ALNsS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKUe CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH) HUKIIoaIKkaHOB. CriocoObl MOMyYeHHs U MPUMEHEHUE IUKII0ATKaHOB.

Ankensl. 'oMmosiorudeckuit psii alkeHoB, o01ias ¢popMysa, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, sz-l"I/I6pI/IIII/IBaLII/I}I aTOMHBIX opOuTanei
yriiepona, o- u m-cBsi3i. CTPYKTypHasi U reoMeTprueckas (IUc-TpaHc-) uzoMepus. duzndeckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOEAVHEHMS, 3aMEIIEHHUS B O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS M IPUMEHEHHE aITKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOECHUS W XMMHUYECKMX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
Crioco0bI nostyyeHust 1 IPUMEHEHNE allKaHeHOB.



Anxunsl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHMHOB, SP-THOpUAM3AIUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, JUMEPU3alluid U TPUMEpHU3alluu, OKuciaeHus. KucnoTHele CBOICTBa ajJKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. 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 OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM ISHCTBUU 3aMeCcTUTENCH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamust  ctupona. CrHocoObl  MOJNydyeHUS U NPUMEHEHHE  apoOMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nuponus. [IpoaykTsl nepepaboTku HEPTH, UX
IPUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIY, MHAHOTPYIIY, aMuHOrpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiénouyu. BzaumonelicTtBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSIX.
Hcnonp30BaHne TalOTeHIPOM3BOIHBIX YIJICBOJOPOJOB B OBITY, TEXHHKE W TPH CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHMs] BEIIECTB M MX IpPEBpallleHUud: H3y4YeHHE
bu3nyecKuXx  CBOMCTB  YIJIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHaTa Kajusi, B3aWMOJICHiCTBHE alleTWJeHa C AaMMHUA4YHbIM pPacTBOPOM 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 IUIaCTMAcC, Kay4yKOB W PE3UHBI, MOJIEIMPOBAHUE MOJIEKYJ
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTaHosa). ['oMonorudyeckuii psij, oduas Gpopmyia, usomMepusi, HOMEHKJIATypa U Kiaccuukaius.
dusnueckue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CIHUPTOB. BoJopoaHble CBS3UM MEXIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUMHU 3aMelIeHMs, Jerujiparalu,
OKHCIICHMsI, B3aUMOJICHCTBHE C OPTaHWYECKMMHU U HEOpraHMYeCcKUMH Kuciotamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHL. JleificTBHe 3TaHONAa M MeTaHOoja Ha OpraHU3M YeJlOBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

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

MHOroaToMHBIE CHUPTHI — OSTHJICHTINKOIh W TIUIepUH. Du3ndeckre W XUMHYECKHE
CBOWCTBA: peakIMM 3aMelIeHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykieopuiabHOro 3aMerienus. JleficTBre Ha oprannsMm yenoBeka. CrocoObl MOTyYeHHs
¥ IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO S/pa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE



peakuuu Ha ¢enon. ToxcumuHocTh (enona. CrocoObl MOMY4YEeHUS M IMpHUMEHEHHE (eHoma.
®denondopManbaeruaHas CMOJa.

KapOoHuIbHBIE COCNMHEHHS — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B U KETOHOB, oOmias ¢opmyina,
n30MepUsl M HOMEHKJarypa. PHU3WYECKUME CBOMCTBA allbJIETUJIOB M KETOHOB. XMMHYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albJIeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepuss u HoMmeHkinartypa. Du3nuecKkue CBOMCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWMCTBA, peakius 3Tepu(UKaLNU, PeaKluHu c
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJCIbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JUKApOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxwnbie 3¢upsl. ['omonornueckuii psia, odmas Gopmyia, H30MEpUsI U HOMEHKIIATYpA.
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, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpsl B IPUPO/IE.

MBbU1a4 KaK COJHM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE eHCTBHE.

OOmass xapakTepucTuka yriieBonoB. Kiaccudukamus yrieBogoB (MOHO-, AU- U
nojucaxapuabl). MoHocaxapuabl: IUIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Ae30Kcuprudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUIHOW TIpYyNI, CIUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JIaKTo3a. BoccraHaBiauBarone U
HEBOCCTaHaBIUBaloLMe aucaxapuiel. ['maponus nucaxapunoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTHOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAs PEaKUusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa IIEJITI0I03bI: TUAPOIIN3, MOTYydeHHE 3(PUPOB LEeTI003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCepUMEHTaJIbHbIE METOJbl M3YyYEHUS BELIECTB W HUX MPEBPALEHUIl: pacTBOPUMOCTh
pa3IMYHBIX CIHMPTOB B BOJAE, B3aMMOJEHCTBHE JTAHOJNA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anbaerusl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom Meau(1l)), peakuus raumnepruna
¢ ruapokcunom Meau(ll), xumuueckue cBONCTBa pacTBOpa YKCYCHON KHUCJIOTHI, B3aUMOJIeHCTBHE
pacTBopa raoko3bl ¢ Tuapokcuaom meau(ll), BzammopeiicTBue Kpaxmaiia ¢ MOJOM, pEIIeHUE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHbIE
3GupH.

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHMYeckHe TpoM3BOAHbIE aMmMuaka. Kiaccudukanuss amMHHOB:
anupaTUUecKue U apoMaTUYecKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XUMHYECKOE CBOMCTBA
ann(paTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KUCI0TOM. CoM aJKUIaMMOHUS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHWiIMHAa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHMWIJIMHA.
KavectBennsle peakuuyn Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OTHenbHbIE NPEACTABUTENU  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUIOB.

benkn xak mnpuponnsle nonumepsl. [lepBuynasi, BTOpHYHAs M TpPETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, JACHATypauus, KaueCTBEHHBIC PEaKIUH Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPacTBOPEHUE
0enKoB B BOJIE, JIeHATypalusl OEIKOB IPU HarpeBaHWM, LIBETHbIC pPEaKLUU Ha OCJIKH, peleHHe
AKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

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

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTHIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, IOJIMMETUIIMETAKpUIIaT, HOJIMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypajbHble (XJIONOK, LIEPCTh, IMIENK), UICKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AIIEKTPONPOBOJSIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEeHUE
JKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «Pacrno3HaBaHKe IIaCTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyIsipHO (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXKIEHHE MOJEKYJISIPHOW (OpMYJbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUy W/WUIN UCXOAHBIX BEILECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEIIECTBA Ha OCHOBE €ro XWMHYECKHUX CBOMCTB WMJIM CIIOCOOOB MOJYYECHHMS,
ONpeIeNeHUE AOJIU BBIX0JA IPOAYKTa PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPH M3y4YEeHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kjaccu(uKanus, HaOJII0JeHHE, HW3MEpEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usnka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSIHHUE BEIIeCTBa, (PU3MUECKUE BEIUYMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.



buonorus: xnerka, opranm3M, dKocuctema, omochepa, MeTaboNIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexHONOrHs: MUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATLHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUECKUN AeMeHT. M3oTomnbl. CTpoeHHe 3EKTPOHHBIX
000JI0YE€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHU U TMOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaius XUMHYECKUX 3JIEMEHTOB (s-, P-, d-, f-amemenTsl). Pacnpenesnenue
QJIGKTPOHOB TI0 aTOMHBIM OpOWTANIsAM. DJIEKTPOHHBIE KOHQUTYpAIlMH AaTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHHH, 3JIEKTPOHHBIC
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuit 3akoH u llepuoguyeckas cucrema xumuueckux saemeHtoB [I.1.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUs CBOWCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBSI3b. BUIbl XMMUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAas.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JUIMHA CBA3U. [10SpHOCTh, HAIIPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIPHbIE B3aUMOACHCTBUS.

BasienTHOCTP W BaJieHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C MX T€OMETPUUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaTeNib, JIUTAH/Abl. 3HAYCHHWE KOMIUIEKCHBIX coenuHeHuid. [lonstue o
KOOPJIMHALIMOHHON XHUMUH.

BeniectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. THUIBI KPUCTAUTMYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTne o nucnepcHbix cucremax. McTuHHbIEe pacTBOpbI. [IpeacTaBiieHre 0 KOJIOUIHBIX
pactBopax. CrnocoObl BbIpaXeHHs] KOHIICHTpPAIMM pPACTBOPOB: MaccoBas JOJs BeElIECTBa B
pacTBope, MOJISIpHasT ~ KOHUEHTpauus. HacbllleHHble W HEHACHINIEHHBIE  PacTBOPBI,
pacTBopuMoOcTb. Kpucrannoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEHISCTB. TpHUBHAIBHBIE HA3BAHUS
OT/IENIbHBIX MPECTABUTENIEH HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKoi XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peaknusax. TermoBsie 3QPEKTH XUMHUESCKUX peakiuil. TepMoXuMHUYecKrue ypaBHEHUSI.

CKOpOCTh XUMHUYECKOW PEaKIHH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIE
Y TeTEepOreHHbIe peakunu. Kartanus u kaTaan3aTopsl.

OOpatumbie ©  HeoOpaTHMbBIE peakluh. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XHMHYECKOTO paBHOBecHs. DaKTOpbI, BIUSIONIME HA TMOJIOKEHHE XMUMHUYECKOTO PAaBHOBECHS:
TEeMIIepaTypa, JaBJIEHUE M KOHLEHTpAlMu BEIECTB, y4acTBYIOIIUMX B peakuuu. [Ipunuun Jle
[Tarensbe.



OnekrponuTtnueckas aucconuanus. CuipHble W ciadble  AIeKTpoiuThl. CTeneHb
nucconuranuu. Cpena BOJHBIX PAacCTBOPOB: KUCJIOTHAs, HEUTpasbHas, 1ieoyHas. Bomopoaubrit
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiyu nonnoro ooMena.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeline OKUCIUTENH U
BOCCTaHOBUTENIU. MeTOJ] 37IEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3sIoKEHUE
MEpPOKCUJAa BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
NPOBEICHUE pPEAKIUH MOHHOrO OOMEHa, OIpeesieHHe CpeAbl pacTBOPOB C  IMOMOIIBIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCKHX 3ieMeHTtos [I.M.
MenneneeBa U OCOOCHHOCTH CTpOEHHS HX aromoB. (Duiznyeckue CBONCTBA HEMETAJUIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyuyenue, gusnyeckie U XMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIAMH, BOCCTAaHOBUTEIbHBIEC CBOMCTBA. [ mapuabl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHelMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [I[puMeHeHne rajioreHoB u
UX COCIUHEHHUIA.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbl U
MEPOKCHUIBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), oxcua cepoi(VI). Cepuucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COEIMHEHUI.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3MUECKHE U XUMHUYECKHE
cBOMCTBAa. AMMHMaK, HUTpUIbl. OKCHUIBI a30Ta. A30THCTasi M a30THAasg KUCJIOTHI M HX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M ero coeaMHEHUl. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. Pochuasl u ¢ochun. Oxcuapl docdopa, ¢ochopHas kuciaota U €€ CONM.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. duszndyeckue u
XUMHYECKHE CBOWMCTBAa MPOCTBIX BeUIECTB, oOpa3oBaHHBIX yrieponoMm. Oxcupn yraepopa(ll),
okcun yraepona(lV), yronapHas kucinora M e€ conud. AKTUBHPOBAaHHBIM yroib, aJcOpOLMsL.
O®yiepeHsl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHe TpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxnaenue B npupoje, crnocoObl MOdydeHHs, (U3HUEeCKUe M XMUMHUYECKHE
coiictBa. Okenp kpemuus(IV), kpeMHUeBast KMCIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUsl U ero
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbI CTEKJIA.

[Tonoxenue metamioB B [leproauueckoi cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000J0YeK aTOMOB MeTayuioB. O01ue pu3nyeckue cBOMCTBAa METAJUIOB.
[TpumeHeHnue metannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUN PpsJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIITYPIHUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTay10B. CriocoObl 3aIIUTHI OT KOPPO3HH.



OO6mas xapakrepucTika MeTauioB IA-rpynmsl Ilepuoandeckoil CUCTEMBl XMMHUYECKHX
anemMeHTOB. Hatpuit u xanuii: monydenue, Gu3ndecKue M XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MetaioB I[A-rpynmel [leprogudeckoil cucTeMbl XMMHUYECKUX
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 CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

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

®du3nuecKkue 1 XMMUYECKHE CBOWCTBA XpOMa U €ro coeauHeHui. OKCUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAaThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxuenmmue
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VII). [lepmanranar 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 €€ coeuHeHn. [lonydyenue u npuMeHeHue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUA
U TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCIIEpUMEHTAIbHBIE METOJIbl H3yYEHHs BEUIECTB M MX NPEBPALLCHUI: H3yYeHHUE
00pa3IoB HEMETauIoB, TOpeHHe cepsl, (Gocdopa, xenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIeKUMU «MeTamibl M CIUIaBbl», B3aMMOJECHCTBUE IIEJIOYHBIX M IIEJIIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXKHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB), B3aMMOJEICTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KUCIJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMH KUCIOT M IIEJIOYEH, pelIeHue SKCIIEPUMEHTANIBHBIX 3aJa4 Mo TemaM «l ajJoreHsn»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX CoeTUHEHU», «MeTaulbl TJIaBHBIX HOArPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNH YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydHBIX
MEeTOJaX I[O3HAHUS M METOJOJIOTMM Hay4yHOro wuccienoBaHus. HayuHble npUHIUIBI
OpraHu3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MOYUYEHUs BaXKHEHIIINX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoja). [IpoMblnieHHbIe
CHOCOOBI MOTYYEHHUSI METAJIOB M CIUIABOB. XMMHMUYECKOE 3arpsi3HEHHE OKpY’Kalollel cpeibl u
ero rnocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XumHusi M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuia ucnosib3oBaHUs
JIEKapCTBEHHBIX MpernapaToB. Posib XUMUU B pa3BUTHU MEIUITUHBI.

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

Kocmetnueckue u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBunma GezomacHOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHH B TOBCEHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHININE CTPOUTENbHBIE MaTEpUabl (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, Kepamuka. Matepuainbl
JUISL 371eKTpOHUKU. HaHOTEeXHOIO0THH.

Pacuérnbie 3a1aun.



Pacuérpl: mMacchl BemiecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKLMHU, €CIM OJHO W3 BEIIECTB MMEET MPHUMECH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa PEaKIMM, €CIM OJHO U3 BEIIECTB JaHO B BHJE pacTBOpa C
OnpeAenEéHHON MacCOBOM JIOJE PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHLEHTPAllUU BEILECTBA B PAacTBOPE, IOJIA BBIXOAA IPOAYKTa PEAKLIUH OT TEOPETUYECKU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXNpeaMETHBIX CBA3EH MPU U3yYyEHUU OOIIEH U HEOPraHUYECKOH XMMHHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK U NOHSTUN, IPUHATHIX B OTJEJIbHBIX [IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01e ecTeCTBEHHO-HAay4YHblE INOHATHUSA: SIBJICHHE, HAy4HbIM (akT, rumoresa, TEOpHs,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®usnka: marepusi, MUKPOMHUpP, MAaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOIBl, PaAMOaKTUBHOCTb, MOJIEKYJA, 3HEPreTHUECKUIl ypOBEHb, BEILECTBO, TeNO, 00BEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- H
MHUKpPORJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOAbI, HYKJICHHOBBIC KHUCIIOTbI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEUIECTB U IMOTOK HEPTUU B IKOCHCTEMAX.

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

TexHonorus:: XuMU4€ecKasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SICTBEHHOE IMPOM3BOJCTBO, IHUIIEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUeCKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B CTPYKTYpEe JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE 00YYaIOUIMMHUCA POCCUHMCKOM Ipa)laHCKON
UJICHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEEICHUIO;
HaJIM4Me€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXCs
PYKOBOACTBOBATLCSA IMPUHATHIMU B OGH.ICCTBG npaBujiaMM W HOpMaMu IOBCACHHA, HAINYIHC
IIPaBOCO3HAHUS, HKOJIOTMYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IIJIaHBbI.

JIMYHOCTHBIE PE3y/bTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHYECKOM JEATEIHOCTH 00YUYaIOIIMXCS B TMPOLIECCE PeaTn3aliu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT c(HOpMHUPOBAHHOCTH
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIILHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

MNpEaACTaBJICHHUA O COLNUAJIbHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTH NP CO3JaHUN y‘IC6HI)IX ITIPOCKTOB,
peleHnH y4eOHBIX U [T03HABATENIbHBIX 337124, BBIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYIHX
IpY aHaJIM3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XHUMHU;

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHHU, OCO3HaHWA TOIrO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAaT JJIHUTCIbHBIX Ha6ﬂmﬂeHHﬁ,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB,;

WHTEpECa M TI03HABAaTENIFHBIX MOTHMBOB B TIOJNyYEHHH | TIOCIEOYIONIEM AaHAaJN3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO TIOBEJICHHUS;

CIOCOOHOCTH OICHUMBATh CUTyalluW, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, U
OPUHUMATh OCO3HAHHbBIE DELICHUs, OPUEHTHPYIACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBAapHILEH C MO3MIMH
HPABCTBCHHLIX U IIPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/I0POBBIO;

coOroIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
KHU3HH, B TPYJIOBOH JI€ATEILHOCTH;

IMOHUMAaHHA [OEHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e301macHoOro
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;



OCO3HAHMSI TOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJICHUS alKoros,
HapKOTUKOB, KypeHUs);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHUM MPAKTUYECKUX 3aJad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO MpOo(peccuil pasiMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLy, JTIOASAM TPyJla ¥ pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOM TPACKTOPHUH OOpa30BaHMA,
Oyaymei npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB M MOTPEOHOCTEH 00IIECTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I11e7IeCO00Pa3HOro OTHOILICHUS K MPUPOJE KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTUKEHUN XUMHUM Ul PELIEHUS! BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUsTHBIE SKOJIOTMYECKUE MOCIEACTBHS MpeIpUHUMAEMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
II03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMAJIbHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

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

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HayYHOTI'O MBIIIIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U 4YEJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTHM XUMHH JJIsi COBPEMEHHON LMBUIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBl€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, B PELIEHUH ITI00ABbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIMIIMHBL,
o0ecreyeHn! yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTHM: TOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOIIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IeJIBIO MOIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITETILHO UCIOJIb30BATh XUMUYECKHE 3HAHUS JJIS PELIeHUs podiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;



UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX chepax mnpodeccHnoHaTbHON
JeATEIIEHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPaMMBI MO0 XMMHU Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUIT (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTus, SIBICHUE, MPOIecC, CHCTEMa, HAy4YHBIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHe);

YHHUBEpCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasaTHBHBIE), oOecneunBaronye (OpMUpOBaHHE (QYHKIMOHAIBHON T'PAaMOTHOCTH U
COLMAIbHOW KOMIIETEHIIMH 00yJaromuxcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

1) 6a3oBble JIOTHYecKHe NeiCTBUSA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHC;

ONpeCIATh LEIN JeATEIbHOCTH, 3ajaaBas IapaMmMeTpbl W KPUTECPHH MX JOCTHIKCHHS,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

MCIIOJIb30BaTh IIPH OCBOCHHMHM 3HAHMHW MPHEMBI JIOTHUYECKOTO MBIIUICHHUS: BBIICIIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KHaCCHq)HKaIIHH BCHICCTB U XUMHUYCCKUX peaKHI/II\/JI;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpacCyKIeHUs (MHIYKTHBHBIE, JAE€IyKTHUBHBIE, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHSTh B MPOIECCEe MO3HAHUS HCIONb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHUECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMu4deckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU pPEIIeHuHd Y4eOHBIX
MMO3HABATCIBbHBIX W MPAKTHYCCKUX 3adad, MNPUMCHATHL HA3BAHHLIC MOJCJIBHBIC IMPCACTABICHHUA
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHiA;

dbopMyIUpOBaTh MEMM H 3aJa4d  KCCIEAOBAHUS, HCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENILHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
JJISL q)OpMHpOBaHI/Iﬂ THUIIOTESBI IO MPOBEPKE MPABUIIbHOCTHU BBICKA3bIBACMBIX CY)K)IGHI/II\/’I;

BIIQJIETh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHUS YUCHHUYECKHUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOIATh 332 XOJOM IPOIIECCa, CAMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (OpMYyIUpOBaTh OOOOIIEHUS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICJIOBAHUS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;



npuoOpeTaTh ONBIT YYCHUYECKOM HCCIIEAOBATENILCKOM M TPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY 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),
aHAM3UpPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUUBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

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

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIA SI3bIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((U3UYecKue M MaTeMaTHYecKue) 3HAaKu MU
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMO TeMbI B X0/1€ AHAJIOTa /WU JUCKYCCUH,
BBICKA3bIBaTh UJIeH, (POPMYIUPOBATH CBOM MPEIOKECHUS OTHOCUTEIIBHO BBITOJTHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYNIATh C MpE3EHTAlUeN pe3yabTaTOB IO3HABATEIbHOU AESATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJIHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCJICTOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKIeHUS U OOMEHAa MHEHHUSIMH.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JeHCTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuT™M JEUCTBUN NPU BBHINOJHEHUM YUEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJIyYe€HHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAaMOaHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI M0 XMMHUU Ha YriyOJEHHOM YpPOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuuYecKue A y4eOHOro Mmpeamera
«XUMHUS» HaydHble 3HAHHUS, YMEHHSI U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MUHTEPIpETAluu U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 110 MOJTYYE€HHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TaKXK€ B peaJbHBIX MXHU3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IPEIMETHBIE PE3YyJIbTaThl IIPEICTABIICHBI I10
roJiaM U3y4eHHs.



10 KJIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYEHMHU OPraHUYECKOM XHUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U €€ PO B 00ECTICUCHHH YCTOMYHMBOTO PA3BUTHS YEIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBON O0€30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJOB, HOBBIX HCTOYHMKOB JHEPruu, B OOECIECYCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HaHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATrAIOIINE
HNOHATHS — XUMHYECKHIl 3JIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00oJouka aroma, s-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUS aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJ€HTHOCTb, JJIEKTPOOTPUIATENBHOCTb, CTEINEHb OKHUCIICHUS,
XUMHUYECKast CBA3b, MOJb, MOJIApDHAs Macca, MOJSPHBIA O0O0BEM, YIIIEPOAHBI CKEJeT,
byHKIIMOHAIbHAS TPYMIa, pajuKan, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass W MPOCTPAHCTBEHHAs (reoMeTpuyYecKas, OINTHYecKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U a30TCOJAEpKAIUE
OpraHUYECKHUE COCIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COEMHEHUS; TeOpUH, 3aKoHbI (mepuoaunueckui 3axoH JI. M. MenneneeBa, Teopust CTpOCHUS
opranuueckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB, 3aKOH
COXpaHEHHMS U TPEBpAIlCHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEICTABICHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUd, TEPMOJMHAMUYECKHMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHM aTOMOB M TPYII aTOMOB B MoOJIeKyJaX (MHAYKTUBHBIN U
Me30MepHbIi 3 dexTrr, opuentanTsl 1 u Il pona); dakromorndeckne CBEIEHUS O CBOHCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHUUECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHbIX MPUHIUIAX XMMHYECKOTO
MIPOM3BOJICTBA (Ha MPUMeEpE MPOU3BOACTBA METaHOIIA, TePepadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABINBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS MIPU OMMCAHUHU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COECTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUISl COCTABIICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTABJISITh YpaBHEHUS XUMHUYECKUX PEaKIUid ¢  PacCKpbIBaTb HMX  CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIIMH  MOCPEACTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OayaHca JTHX pEaKIUW, peakIuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpaIIEHHBIX HOHHBIX YPABHEHMIA;

M3rOTaBIMBAaTh MOJIEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB Ul WJUIIOCTpAlMU  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJUIEKHOCTh U3YYEHHBIX OPraHUYEeCKHX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpEeAeNEHHOMY KJIacCy/TpyIIe COeJMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckoil HomeHknatype (IUPAC) u nmpuBoauTh TpUBHANbHBIE Ha3BaHUS
JUISE  OTAETBHBIX TIPEJCTaBUTENEH OpPraHWYeCKUX BEIIECTB (DTUJICH, AalleTWIeH, TOIYOJI,
[JIMLEPUH, STUJICHIINKONb, (eHon, QopManbaerua, amneTaablIeru], aleToH, MypaBbUHas
KHCIJIOTA, YKCYCHAasl KHUCJOTa, CTE€APUHOBAs, OJICMHOBAas, MaJbMUTUHOBAS KHUCJIOTHI, TJUIMUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHs OMPEACNATh BHUA XHUMHUYECKOW CBSI3M B OpPraHUYECKHX
coeIMHEHUAX (KOBaJeHTHAas U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);



c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemectB A. M. bytiiepoBa miis 0OBSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa W
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIIKAHOB, AJKEHOB, AJKAJHEHOB, AJIKHHOB, apOMaTHYECKUX YIJIEBOJIOPOIOB,
CIHPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJHCAXaPUIIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO0 CBA3b MEXKAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBHCUMOCTH PEaKLIMOHHON CIOCOOHOCTH OpPraHMYeCKUX COCAMHEHWH OT KpAaTHOCTHU M THUIIA
KOBaJIEHTHOM CBS3HU (OG- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaX
MO3HAHUS — HAONIOJICEHWH, W3MEPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIC  OMNEPALMU  MBICIUTEIHLHOU
NEeSITeTbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMAaTH3alMIO, BBISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /JIsl M3yU€HUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHUYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBICHHUM, HMEIOUINX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: MPOBOAMTH PacyEThl IO XHUMHUYECKUM QopMmyaaM U
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C MCHOJb30BaHMEM (DU3MUECKUX BEIUMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO0 HAXOXACHHUI0O XMMHUYECKON (POpMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJIIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTUUECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JAEATEIBbHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepadOTKON BEIIECTB, HCIOJIb30BATh IOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TIOJIyuYe€HUE U N3yuYeHHE CBOMCTB OpraHMYECKUX BEIIEeCTB, KAUECTBEHHBIE PEAKIINU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BELIECTB,
pellleHHe OSKCIEPUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHeM IMpaBWil  0O€30MacHOrO  OOpallleHUus C BelecTBaMH M J1a0OpaTOPHBIM
o0opynoBanuem, (opMyIUpOBaTh IeNIb HMCCIEIOBAHUsS, NMPEICTABIATh B pa3iIu4yHONl (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBHiIa HKOJIOTUYECKH I1eIeCO00pa3HOro MOBENEHUsI B ObITY M TPYAOBOM
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXAlOUIEW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECWCTBUS Ha JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHATM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0/Ib3a;



c(OPMHPOBAHHOCTh YMEHMIA: OCYHIECTBISATH IeJICHANPABICHHBIA IMOMCK XMMHUYECKOH
UHPOpPMALlUU B Pa3IMYHBIX MUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi HMH(popmauuu, VHTEpHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uHpOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C ITOCTABICHHOW y4eOHOM
3a/1a4en.

11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HEOpraHHYECKash XUMUS)
OTpaXkaroT:

c(OPMHPOBAHHOCTH MPEICTABICHHIA: O MATEPHATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y II03HAaBAaCMOCTHU SIBJICHUM NPUPOIBI, O MECTE U 3HAYCHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIIEYeHUH YCTOWYMBOIO Pa3BHUTHUS, B PEHICHUH MPOOIJIEM 3KOJIOTUYECKOM,
SHEpPreTM4YecKoil M MuIeBOM 0e30MacHOCTH, B Pa3sBUTHMM MEAMLMHBI, CO3JaHUHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
IPUPOONOIb30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YEJIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CPEIe;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTUS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIE OpOHMTAIM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTOMa, THOpHIU3ALus
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, METAJUINYecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEAaKLHUs, PacTBOP, SJIEKTPOJMUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMsA, CTENEHb JUCCOLMALMM, BOJOPOIHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIii, CKOPOCTh XMMUYECKON
peakuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBl (TEOpUs 3SJIEKTPOJUTHUYECKOU
auccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHUs U INPEBPALLEHUS SHEPIHMHM IPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIIME B OCHOBE IIOHUMAaHWUSA NPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKHUX SIBIICHHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
VMOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXAaHU3Max
XUMHYECKMX peakluid, TEepMOJUHAMHUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTSIX HX
IPOTEKaHUs, O XHMMHYECKOM PpaBHOBECHUH, pPAacTBOpax M  JHUCHEPCHBIX  CHCTEMAX;
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIbHOCTH 4YelOBeKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIEe IPU3HAKK MOHATUH, yCTaHABIUBATb
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUS NPU ONHCAHWM HEOPTaHWYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJEIHHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENENATh BAJICHTHOCTh M CTENICHb OKHCICHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTalInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCMMOCTb CBOICTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M TUIA KPUCTAJUIMYECKOH peIméTKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIaCCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBa IO HX
COCTaBY, XMMHMUYECKHUE PEaKLMU IO PA3IUYHBIM MPU3HAKaM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCIEHHs 3JIEMEHTOB,



00paTUMOCTH, YYacCTHMIO KaTaju3aTopa U JApPYrue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U
KPUTEPHH IS KIacCU(UKALMHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIINMI;

c(OPMHPOBAHHOCTh YMEHHS PAaCKphIBaTh CMBICI Tepuoguueckoro 3akona JI. MW.
MenpgeneeBa U JI€MOHCTPUPOBaTb €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIBHYHD U
IPOTHOCTUYECKYIO (YHKIINU;

c(OPMHUPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMUYECKHX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuonmueckon cucremsr [I.H.
MenpeneeBa, UCIONIB3Yys MOHATHUS «IHEPIETUUYECKUE YPOBHU», «IHEPIETUYECKUE IOLYPOBHMY,
«s-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPIETHUCCKHE COCTOSHHS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XMMMYECKHX OJJIEMEHTOB M UX
COEMHEHUH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst [. . MenaeneeBa, BaJ€HTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEIECTB PA3JIMYHBIX KJIACCOB, NOATBEP)KIATh CYIIECTBOBAHME I€HETHYECKOU CBA3U
MEXy HEOPTraHMYECKMMU BEIECTBAMHU C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuMii MOCPeICTBOM COCTABJIEHHS 3JIEKTPOHHOIO OajlaHCa 3TUX peakluil; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
THJIPOJIM3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA U
ATIOMUHHUS);

c(OPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakiuui ¢ y4€TOM MX DSHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTEp HM3MEHEHHMS CKOPOCTH
XMMHUYECKON PEeaKIMU B 3aBUCHUMOCTU OT Pa3jIMuHBbIX (PaKTOPOB, a TaKXKE XapaKTep CMELICHUs
XUMHYECKOI'0 PABHOBECHUS 110/ BIUSHUEM BHEIIHUX Bo3jaelcTBul (mpuHuun Jle llatense);

c(OPMHPOBAHHOCTb YMEHUS XapaKTeprU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIMe Hay4HbIE MPUHIUIIBI
XMMHUYECKHX TPOU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
IPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3A;

c(OPMHPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOJaX HAyYHOTO MO3HAHUS SBICHUMN
Opupoabl — HaOMIOJEHHE, U3MEpPEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN), MCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHS MNPUMEHSTb 3TH 3HAaHUS NpU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHMHUYECKHUX SIBICHUH,
HUMEIOIIHUX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHON KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpeAMETOB s 0Oojiee OCO3HAHHOTO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacuy€Thl: C UCIOJIB30BaHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIMs»; MAcchl BelllecTBa WK 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO U3 YYaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(ppeKTa peaklnu; 3Ha4eHNs BOJOPOJHOrO MOKa3aTels paCTBOPOB KUCIOT
U IIenoYell ¢ M3BECTHOM CTEMEHbBIO JUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
MIPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); J0JIU
BBIXO/1a MPOJYKTa peakuu; 0ObEMHBIX OTHOILIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUH
HKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEIECHUE CPEbl PACTBOPOB BEILIECTB C ITOMOILBI UHIAUKATOPOB,
U3Y4YE€HHUE BIUSHUS pPa3IMYHBIX (PAaKTOPOB HAa CKOPOCTh XHMHUYECKOM pEaKIUH, pelIieHue
HKCHEPUMEHTANIBHBIX 3a/1a4 1o TemaM «Metamibl» U «Hemeramib») ¢ coOMOACHUEM MPaBHI
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyAoOBaHUEM, (HOPMYIHPOBATH



IeNb  MCCIENOBAaHUSA, TMPEACTaBIATh B Pa3UYHONM (QopMe pe3ynpTaThl 3KCIIEPHMEHTA,
AHAJIN3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHUI: COOTIOATh MpaBUia MOJIH30BAHKUSI XUMUYECKOW MOCYION U
71a00paTOpPHBIM 000pYAOBaHUEM, OOpAILEHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU
10 BBIIOJHEHUIO JAa0OpPAaTOPHBIX XHMHYECKHX OIBITOB, HSKOJOTHYECKH LEIeco00pa3Horo
IOBEJCHUS B OBITY M TPYIAOBOM [JEATEIBHOCTH B LEISAX COXPAaHEHUs CBOErO 370POBbS,
OKpYXKArolIe NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
OIIACHOCTb TOKCHYECKOTO ACUCTBHUS HA JKUBBIC OPraHU3MBbl ONPENCIEHHBIX HEOPraHU4EeCKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;
c(OPMHUPOBAHHOCTb YMEHUI: OCYIIECTBIIATH LeJIeHANPABICHHBIN TOMCK XUMHUYECKON
UHOpPMALIUU B PA3IMYHBIX HCTOYHUKAX (HAyYHAs U y4eOHO-HAy4YHAs JIUTEpaTypa, CPEACTBA
MaccoBoi uHpopmanuu, UHTEpHET U Apyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
uHpOpMaLHIo, TepepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON yueOHOI
3aJa4en.
BocnurarenbHblil NOTEHIMA TPEAMETA PEATIU3YETCS YEPES:

1. TlpuBneueHne BHUMaHUS OOYYAIOIIMXCSI K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax
SIBIICHUM,

2. Opranuzauuio paboThl C MOJy4aeMOM Ha YpOKE COLMAlbHO 3HAauMMOW MHpopmaruen —
MHULIMUPOBAHUE €€ OOCYXKIECHUS, BbICKA3bIBaHUS OOYYAIOLIMMUCS CBOETO MHEHUS 110 €€
MIOBO/TY, BBIPAOOTKH CBOETO OTHOIIEHUS K HEf;

3. JleMoHcTpanuoo oOyyaromuMmcs MPUMEPOB OTBETCTBEHHOIO, TPAXIAHCKOI'O IOBEAEHMUS,
MIPOSIBIICHUSI YEIOBEKOMIOOMS M J0OpPOCEpACYHOCTH, Yepe3 IMOJ00p COOTBETCTBYIOIINX
TEKCTOB JUIS YTEHMs, 3a/ad JJIs pellIeHUs, MPOOJEMHBIX CUTyallMid Al 0OCYXIeHHs B
KJIacce;

4. TlpuMeHeHWe Ha ypOKEe HWHTEPAaKTHBHBIX (OopM pabOTBl €  OOYYaIOIIMMUCS:
MHTEJIEKTYaJIbHBIX UIP, CTUMYJIUPYIOLIUX [T03HABATEIbHYI0 MOTUBALIMIO O0YYaIOIINXCS;
IUJIaKTUYECKOTO TeaTpa, I/leé MOJY4YEHHbIE Ha YpPOKE 3HAHUSA OOBITPHIBAIOTCA B
TeaTpaJbHbIX MOCTAHOBKAX; JMUCKYCCHH, KOTOpbIE Ial0T OOy4YaroIUMCS BO3MOXHOCTb
MIPUOOPECTH OIBIT BEAECHUS KOHCTPYKTUBHOI'O IMAJIOra;

5. IlpumeHnenue rpymnmnoBoi paboThl WIM pabOThl B Mapax, KOTOpbIE ydaT OOy4aroIIMXCs
KOMaHJTHOW paboTe U B3aUMOJIEHCTBUIO C IPYTMMH 00y4arOIIUMUCS;

6. WuanumpoBaHue M MOIEP)KKY HCCIIEOBATENHCKON JIEATETBHOCTH O0YJatOIIUXCSl B paMKax
peanu3auy UMM WHIUBHIYaJIbHBIX U IPYIIIOBBIX MCCIIEN0BATENBCKUX ITPOEKTOB, YTO JACT
O0y4YarolMcsi  BO3MOXKHOCTb ~ NPHOOPECTH  HAaBBIK  CAMOCTOSITEJIbHOTO — pELCHHUs
TEOPETUYECKOM MpOoOJIeMbl, HAaBBIK I'€HEPUPOBaHHA U O(OpPMIIEHHS COOCTBEHHBIX HJEH,
HaBBIK YBAKHTEIILHOTO OTHOLIEHHSI K YY)KUM HJesM, OPOpPMJIEHHBIM B pabOTax APYrux
ucceioBaTeneil, HaBbIK IMyOJIMYHOTO BBICTYIUIEHUS TIEpe] ayUTOpUeH, apryMEHTHPOBAaHHS
1 OTCTauBaHMs CBOEH TOUKHU 3pEHUSI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi
Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
bytneposa
Htoro no pazneny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenbHbIE yrIeBOAOPOIbI — AJIKaHBI, 5
[UKIIOATKAHbI
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
aJIKa/IMEHbI, AJTKUHBI
2.3 ApomaTH4ecKue yrieBoa0pO b (apeHbl) 8
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
nepepadoTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOJOPOAOB 4 1
Hroro mo pazueny 35
Pa3nea 3. Kuciopoacoaep:kaiue opraHu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 11 1
KapOoHusnbHble COeTUHEHUS: allbETU/Ib] U
3.2 keToHbl. KapOboHoBbIe KUCIOTHI. ClIOKHBIE 21 1
3¢upsl. XKupbl
3.3 YrneBoasl 9 1
Uroro no pazgeny 41
Pa3nes 4. AzoTcoaepskainue OpraHu4ecKue coeJuHEeHHs
4.1 AMuHBL. AMUHOKHUCIIOTHL. benku 12 1 2



Hroro no pazueny 12

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ BricokoMOIEKyJISIpHBIE COSTUHEHUSI 6

Hroro no pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero KonTpoabubie IIpakTuueckue f)lilipg)f OBAT eJ)IBHH e
padoThI padoThI pecype
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYECKUX 9
anemeHToB 1. I. Meneneena
19 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro o pasneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerast 31 1 3
2.2 Meraibt 23 1 2
Wroro no pazneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XAMUS U 9
KU3Hb
Htoro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







